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CLINICAL AND EXPERIMENTAL STUDLES UPON THE INJECTION OF 
ALCOHOL INTO THE GASSERIAN GANGLION FOR THE 
RELIEF OF TRIGEMINAL NEURALGIA.*+ 
By Cuartes Byrnes, M. D., 

Instructor in Clinical Neurology, The Johns Hopkins University. 


INTRODUCTION. 

Nearly 200 years ago Fothergill, an English physician, de- 
scribed a peculiar, painful affection of the trigeminal nerve, 
which has since been variously designated as Fothergill’s neu- 
ralgia, epileptiform neuralgia, tic douloureux and prosopalgia. 
Since none of these terms is distinctive, there still exists some 
confusion as to just what is meant by trigeminal neuralgia, and 
| wish to make it clear that in this monograph trigeminal 
neuralgia and its synonyms are used to designate a painful 
alfection of one or more branches of the fifth cranial nerve, 
which is characterized by neuralgic attacks, usually of short 
duration, occurring spontaneously or induced by various forms 
of peripheral irritation, and in which the etiology and path- 
ology are undetermined. 


* From the Departments of Clinical Neurology, Anatomy, and the 
Hunterian Laboratory of Experimental Surgery. 

+ Presented in part before the Philadelphia Neurological Society, 
October 24, 1913, and The Johns Hopkins Hospital Med. Soc., No- 
vember 17, 1913. 
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From the earliest recognition of the disease up to the present 
time medical minds have been engaged in an effort to discover 
an effective and harmless method of treatment. Drugs have 
been, and are still, used with a certain measure of success. 
Minor operative procedures were then adopted in which the 
affected 
various foreign substances ; or occasionally destructive chemical 


branch was sectioned and its foramen closed with 
solutions were injected into the exposed nerve or its proximal 
stump. While these measures were, in general, more success- 
ful than medical treatment, the relief was only temporary and 
often of very short duration. And lastly, with the hope of 
securing permanent results, the major operation for removal 
of the ganglion and the simpler avulsion of its sensory root 
were adopted. Except in the hands of the most skillful 
operator, the mortality following either of these operations is 
xo high that they are not to be urged except in the more des- 
perate cases, and as a means of last resort. Even this more 
extensive operation has occasionally been followed by recur- 
rences, or has procured only temporary relief. 
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This, then, was the state of knowledge when Schlosser, an 
ophthalmologist of Munich, discovered, almost by chance, that 
the subeutaneous injection of 70 per cent or 80 per cent alcoho! 
into or about the trunk of the offending nerve afforded a 
prompt and safe means of relief. Unfortunately, Schlésser’s 
earliest acount of his method and technique was recorded in 
the almost inaccessible proceedings of the Deutsche Ophthal- 
mologische Gesellschaft at its thirty-first meeting in Heidel- 
berg, September, 1903. It was not until 3 years later that his 
method became generally known through the publications of 
Levy and Baudouin, in France, who modified slightly the 
original Schlisser technique. Somewhat later Ostwald intro- 
duced an entirely different method of approach to the basal 
foramina which, however, has not been widely used. It was 
hot long before this new treatment found its way into England, 
Germany, and America through the studies of Harris, Offer- 
haus, Kiliani, Patrick, Hecht, Grinker, and others, most of 
whom adopted the moditied method of Levy and Baudouin. 

Sullicient time has now elapsed since the introduction of 
this method to leave little doubt concerning its value as a 
means of temporary relief in the treatment of this distressingly 
painful affliction. Its advantages, disadvantages, complica- 
tions, and difficulties have all been thoroughly reviewed by 
earlier advocates of the method: and 5 years’ personal expe- 
rience with deep intraneural injections, in which the operation 
has been performed several hundred times, has convinced me 
that of all peripheral operations it is the one of choice. Clin- 
ically, the results are all that could be desired; the operation 
is practically without danger: a general anesthetic is not re- 
quired; there is no disfigurement; in most cases the deep 
foramina are readily accessible: and a successful injection is 
followed by complete physiological neurectomy with relief of 
pain for a period of from 6 months to 4 vears. 

It is not surprising that these gratifying clinical results are 
obtained, when it is recalled that Finkelnburg, Levy and 
Baudouin, Brissaud, Deéjerine and more recently Gordon, 
have shown, experimentally, that the injection of alcohol into 
a nerve trunk produces not only a physiological blocking of 
impulses, but an actual degeneration of the nerve from the 
point of injection to the periphery. The end result, then, is 
in reality, a chemical neurectomy; and while the condition 
following this method of destruction is more favorable for 
regeneration than after a cutting operation, since there is no 
actual break in anatomical continuity, | think it may be safely 


stated that, 
equal to that following the more extensive procedure. 


n general, the average period of relief is quite 


It would be instructive to review briefly the several methods 
which have been devised for reaching the foramen rotundum 
and foramen ovale; since it is through these studies that a 
successful approach to the ganglion has been. evolved, but I 
shall not enter into the details of technique at the present 
writing. 

In spite of the many advantages which this new method 
possessed, it soon became apparent, from the study of many 
hundred cases, that it, like all peripheral operations, was beset 


with certain objectionable features. The necessary pain ac- 
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companying the operation, the uncertainty of success from any 
one injection and the almost inevitable recurrence, left much 
to be desired by both patient and physician. Even though the 
relief were temporary, many patients would, no doubt, accept 
the treatment more readily if they could be assured of success 
from a single injection. The thought of repeated injections 
with only temporary relief is, to some patients, almost as pain- 
ful as the disease itself. Since these uncertainties could not 
well be overcome, the thoughtful student could only hope to 
become either more skillful in his technique or else adopt more 
radical measures. 

With the destructive effect of alcohol clearly established, 
and the demonstration of several fairly accurate methods of 
approach to the foramen ovale, it is not surprising that the 
speculative instinct began to consider the possibility of in- 
jecting chemical substances directly into the Gasserian gang- 
lion. It was hoped that by this means its partial destruction 
might be accomplished and in this way, if not a permanent 
cure, at least more lasting relief might be brought about. 

Chemical destruction of the Gasserian ganglion has had a 
rather interesting evolution, and while no doubt sueh a pro- 
cedure received its first stimulus from the earlier use of osmic 
acid in the destruction of peripheral nerves, it was not until 
after the appearance of Schlésser’s contribution that any 
serious investigations were made in this direction. Since 
this time, the subject has been studied from both the clinical 
and experimental point of view, and it will be instructive to 
review the work which has been done by these two methods of 


Investigations. 


Meruops or INJECTING CHEMICAL SUBSTANCES INTO THE 
(FASSERIAN GANGLION IN MAN. 

It would require more than a just apportionment of space 
to enter into the details of the several methods by which these 
injections have been made, and | shall merely indicate them 
hy an arrangement of the material in the following order: 

Direct Injection by Exposure of the Ganglion.—According 
to Simons, one of the earliest recorded attempts to inject the 
ganglion by this route was made by Rasowmowsky, who, in 
1910, infiltrated the exposed ganglion with a few cubic centi- 
meters of diluted alcohol. The post-operative and clinical 
results are not referred to, and I have been unable to obtain 
the original article. Hiirtel, in 1912, found it necessary to 
employ this technique in one case, in which earlier surgical 
interference precluded the adoption of less radical measures. 

Within the following year, Alexander and Unger’ after 
making several unsuccessful attempts to inject the ganglion 
by the subcutaneous method, exposed it by the temporal route, 
in one case, and injected it with alcohol, in situ. Local 
anesthesia was used up to the stage of injection, when slight 
veneral narcosis was induced. The entire ganglion was not 
exposed, but only its anterior border near the origin of the 
second and third branches, in which pain had been experienced. 
With a fine needle, a few drops of novocain solution were in- 
jected in the neighborhood of the affected branches, and 
followed by the introduction of a few drops of 80 per cent 
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ohol in different parts of the ganglionic area. Recovery 

as uneventful. The authors felt that by this procedure the 
following advantages had been obtained: The injection can 
« limited to that portion of the ganglion from which the 
aifected branch arises; the operation, as compared with extir- 
pation, is shortened since ligation of the artery is not nec- 
essary: hemorrhage is reduced; cerebral trauma is lessened ; 
and by fractional injection the cornea may be spared. The 
lowic of these deductions will be discussed in the conclusion of 
my paper. 

Injection Through the Exposed Foramen Ovale.—l believe 
it is generally acknowledged that Wright,” in 1907 was the first 
to inject a chemical substance into the ganglion of a living 
patient. By the above method, a few drops of a 2 per cent 
solution of osmic acid were injected into the ganglia of 2 
patients suffermg from trigeminal neuralgia. One of the 
patients, in whom apparently all three branches were affected, 
lad experienced some pain in the first division a few months 
after the operation, while the second patient had remained well 
up to the publication of his paper months later. In 1910, 
employing a similar procedure, Sicard injected 1 cc. of 80 
per cent alcohol into the ganglion of a patient suffering from 
trigeminal neuralgia. Following the operation there was 
relief of pain for about 8 months (Simons). 

Subcutaneous Injection of the Ganglion.—It was not long 
after the introduction of Schlisser’s subcutaneous approach 
to the basal foramina before students of this subject began to 
recognize the possibility of employing this method for in- 
jecting the ganglion itself. In fact, suggestions of this nature 
were made as early as 1906 by Ostwald, and later by Sicard, 
Fransen, and others; and experimental studies in this direc- 
tion were soon forthcoming. 

Chollin, in 1907, by the intrabuccal method of Ostwald, 
introduced a needle through the foramen ovale into the gan- 
lion of cadavers and injected methylene blue. Two years later 
Harris* performed similar experiments by the extrabuccal 
route of Levy and Baudouin, and found the coloring matter 
not infrequently reached the ganglion by diffusion even when 
the injection was made just within the foramen ovale. During 
my preliminary practice upon cadavers, in 1909, for acquiring 
the several varieties of technique for giving deep injections, 
i was clearly demonstrable that the ganglion is quite acces- 
sible through the foramen ovale by any one of the three methods 
(Schlésser, Ostwald, Levy-Baudouin), which had been des- 
cribed for making deep injections of the mandibular nerve. 
Although I did not inject coloring matter into the ganglion, 
the location of my needle was verified in each instance, by 
dissection. Offerhaus,’ in 1910, also performed successful 
injections of the ganglion with methylene blue and referred to 
the probable clinical application of this anatomical knowledge. 

Within the following year Pussep* made the first, although 
unsuccessful, attempt to inject the ganglion in a living sub- 
He employed the technique described by Ostwald for 
reaching the foramen ovale. Following the injection of 
alcohol, however, there occurred vomiting, cyanosis, slowing 
of the pulse, and headache of such severity that he regarded 


ject. 
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them as distinct contraindications to a repetition of this form 
of treatment. 

Four months later Taptas,* of Constantinople, recorded, so 
far as I have been able to ascertain, the first successful sub- 
cutaneous injection of alcohol into the ganglion of a patient 
suffering with trigeminal neuralgia. Strangely enough, as 
the author confesses, the injection was purely accidental. His 
original intention was to make a deep injection for the third 
branch according to Sicard’s technique, which is practically 
identical with that of Levy and Baudouin. Much to his sur- 
prise, upon withdrawal of the needle, there were evidences of 
disturbed sensation throughout the entire trigeminal distri- 
bution. In a second case he employed the same technique 
with equally satisfactory results; and the patient, when seen 2 
months later was still free of pain. His third case is interest- 
ing because of his failure to reach the ganglion by the above 
route, which necessitated the adoption of a different method 
of approach in which he was successful. The needle was intro- 
duced below the malar bone at a point selected by Schlosser 
for injecting the second or third division, and the procedure 
in many respects was similar to that which has since been 
known as Hirtel’s method. 

Coincidently, with the studies of Taptas, similar investiga- 
tions were being made in England by Wilfred Harris,’ who in 
the early part of the following year reported successful injec- 
tions of the Gasserian ganglion in 7 patients for the relief of 
trigeminal neuralgia. Harris’s method appears to be quite 
like that employed by Taptas in his first two cases; and 
although the former published his results 2 months after the 
appearance of Taptas’s paper, it is apparent that the two were 
working simultaneously and independently of each other, 
since Harris made his first injection 13 months before the 
appearance of his paper. 

These earlier studies received an added stimulus from the 
elaborate investigations of Fritz Hiirtel, who in the following 
year published three papers (10, 11, 12) in which he des- 
cribed in the most minute detail an improved technique for 
injecting the ganglion and related his experience with a large 
number of patients treated by this method. Although the de- 
tails of his technique were perhaps more accurate than thoge 
of any procedure hitherto described, the method was essentially 
that which had been previously recognized by Schlosser, 
Taptas, myself, and others, from experimental studies upon 
dissected preparations. With only slight variation, the skin 
puncture is made as though the second branch were to be in- 
jected, and the needle directed obliquely backward, upward, 
and inward toward the foramen ovale. Hiirtel, however, must 
undoubtedly be credited with having presented a description 
of the most accurate directions for subcutaneous approach to 
the Gasserian ganglion, the safest route, and the most exten- 
sive clinical experience which has yet appeared. Additional 
studies upon this subject have also been published under 
Hirtel’s * name, in the literature of 1914. 

The advantages of his technique were soon recognized, and 
within the past 2 years Loevy, Grinker,” and Maes” have 
each recorded a single instance in which Hirtel’s method has 
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been successfully employed in the treatment of trifacial neu- 
ralgia. One case is also reported by Kaufmann ™ in which he 
injected the ganglion according to Taptas’s method, and C. 
LD). Camp ™ has employed Harris’s technique in 3 cases with 
satisfactory results. Sheldon of Kansas City, Mo., in an open 
letter, replying to Grinker, in the Journal of the American 
Medical Association, May 31, 1914, states that he has injected 
the ganglion by Ostwald’s method 16 times in living subjects ; 
but I have been unable to find any reference to a paper under 
Sheldon’s name in which these cases are described. 

During the interval between the appearance of Harris’s 
paper, January 27, 1912 and that by Hartel, May 25, 1912, 
I repeated my earlier anatomical studies with the object of 
acquiring the necessary technique for making the ganglion in- 
jection. Before those studies were completed Hiirtel’s paper 
appeared describing a method, some features of which were 
already known to me, and I set myself the task of improving 
upon the technique he had devised. The result of these ex- 
periments was the invention of an instrument which has 
enabled me to reach the foramen ovale with greater accuracy 
and safety, and reduced somewhat the degree of visualization 
necessary in making ganglion injections. The instrument 
(Fig. 1) and the method of using it were demonstrated before 
the Philadelphia Neurological Society, October 24, 1913,” 
and a full account of this technique will be given in a subse- 
quent paper. 

CLINICAL Resutts FoLttowina INTRAGANGLIONIC INJEC- 
TIONS OF ALCOHOL IN THE TREATMENT OF TRIGEMINAL 
NEURALGIA, 


Personal Use of the Method in 14 Cases.—An opportunity 
to test the value of this treatment and the accuracy of my 
technique did not arise until March, 1913, at which time my 
first successful injection of the Gasserian ganglion was ac- 
complished. Since then, I have performed the operation 13 
times, upon as many individuals, for the relief of genuine 
neuralgia of the trigeminal nerve. In the most recent case, 
treated in September, 1914, the patient was entirely relieved 
when last heard from 2 months later. 

My first patient, in whom the disease was bilateral, affecting 
the right second and third divisions and the left second divi- 
sion, received an injection into the right ganglion, and a deep 
injection for the left maxillary nerve. Although there has 
been a recurrence of pain in the maxillary division, for which 
she was again injected, | am informed in a recent letter 
(Nov. 13, 1914) that the right nerve has not troubled her since 
the original injection in March, 1913, and that she is entirely 


comfortable. A photograph of this patient, taken 2 days 
after treatment (Fig. 2), illustrates the distribution of anes- 
thesia following the injection of the ganglion. In an effort 
to disguise the likeness, one of the most interesting features 
of the anesthetic boundary has been obscured. The upper 
limit involved a portion of the cornea, but only its lower 


half, and is represented by a line extending horizontally across 


the eyeball and passing through the center of the pupil. Above 
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this line, corneal sensibility was practically normal, except for 
an occasional point where sensation was slightly diminished, 

The escape of the first division has an interesting explana- 
tion. Since this was my first attempt to inject the ganglion in 
a living subject, | had no desire to exercise any greater courage 
than the conditions demanded; and when [I found the needle 
had been introduced to a sufficient depth to affect that portion 
of the ganglion from which the second division arises, I was 
more than willing to accept Harris’s statement that the gan- 
glion may be * fractionally ” injected. Further experience has 
only convinced me of the truth of this statement and I have 
never attempted to affect the ophthalmic division when the 
disease is confined to the lower branches. 

The dark spots within the anesthetic area represent the two 
skin punctures which were made before a successful injection 
The site of the posterior one was first selected 
Since this attempt was un- 


was obtained. 
and is that suggested by Harris. 
successful, I finally adopted my own technique in which the 
skin puncture is made at the point indicated by the anterior 
marking. The diffuse shading about the puncture wounds is 
due to slight ervthema following the use of a freezing mixture 
before making the puncture. 

In the second case (Fig. 3) the pain was confined almost 
entirely to the mandibular nerve, with an occasional twinge 
in the second branch, and [ was quite willing to discontinue 
the injection when the appearance of disturbed sensation in 
the maxillary area assured me that, at least, a portion of the 
ganglion had been affected. Whether this disturbance in the 
second division was due to actual injection of the ganglion or 
to diffusion of the alcohol is difficult to determine; but in 
either event I feel that those cells from which the mandibular 
fibres arise were directly affected and perhaps permanently so. 

An entirely successful injection of the ganglion is followed 
hy all the symptoms characteristic of its complete removal, and 
in Fig. 4 the typical distribution of anesthesia is illustrated. 
Since the third branch alone was affected in this case, I de- 
cided to make simply a deep injection at the foramen ovale, 
but punctured the skin slightly lower than is customary 
according to the Taptas-Harris method for reaching the gan- 
glion. I hoped by this means to make a successful injection of 
the mandibular nerve and perhaps affect that portion of the 
ganglion in which its cells were located. Much to my sur- 
prise, the needle entered the foramen with ease, and the result- 
ing widespread anesthesia was obtained before the injection 
was completed. The operation was performed in August, 
1913, and although a letter to the patient written in November, 
1914, has not been answered, I feel confident that I would have 
heen informed of a recurrence. 

Of the remaining 11 patients, 3 had reccurrences after 8, 
10, and 12 months respectively, a development which I fully 
expected. Although at the time of injection there were un- 
doubted evidences that at least a portion of the ganglion had 
been affected, I felt that the results were more likely due to 
infiltration rather than to actual injection of the ganglion. 
Immediately following the injection and for some time after 
there was complete anesthesia in the mandibular distribution, 
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but only partial anesthesia in the maxillary area, and a re- 
currence in the second division was predicted. One patient 
with carcinoma of the jaw which had invaded the cranial 
nerves of the middle fossa, producing intense pain in the 
trigeminal area, died from this primary disease 2 months 
after injection. Because of almost complete anesthesia of 
the face from the invading growth it was difficult to determine 
the effect of the injection by testing the cutaneous sensibility, 
and | could not see that there was any appreciable diminution 
in the pain. The 7 remaining patients have been entirely free 
from pain up to the present time, November 18, 1914. One 
of these cases is of especial interest and merits further con- 
sideration. 

A man aged 43, was first seen by me in August, 1912, at 
which time he complained of pain in the right side of the face 
with twitching of the facial muscles upon this side. The 
original complaint, pain in the right upper jaw, began in 1905, 
and + years later the whole right side of the face became 
involved. At this time, 1909, an intracranial operation upon 
the ganglion was performed by a distinguished surgeon, but 
with practically no benefit; and the patient states that he had 
not more than left the hospital before he began to experience 
intense pain in the original distribution accompanied by 
The pain, 
however, was not of the same character as before the operation, 


marked twitching of the right facial muscles. 


but was described as a dull, deep-seated, continuous ache with 
intense exacerbations and was not induced by peripheral 
irritation. This condition had continued almost without 
interruption from the time of the operation—a period of more 
than three years—when he was referred to me with the re- 
quest to inject Meckel’s ganglion. 

Examination at this time showed all the characteristic fea- 
tures indicative of the earlier operation, except that it was 
apparent that it had not been entirely successful. The motor 
function of the right trigeminal nerve was completely lost, 
but the sensory examination showed that the head and point 
of a pin could be differentiated throughout most of the tri- 
geminal area, and warm and cool objects could be distin- 
guished. Tactile sense was lost. Taste was preserved upon 
the right half of the tongue, and an acid solution invariably 
produced an exacerbation of the pain. There were constant 
spasms of the right face which occurred about every 15 seconds 
and were invariably associated with increase in the pain. At 
the height of the painful seizures it could be demonstrated 
objectively that all forms of cutaneous sensibility, except tac- 
tile impressions, were more acute. 

It was my impression that a large part of his apparent 
sulfering might be psychic, and various suggestive measures 
were tried, without appreciable benefit, before I consented to 
inject Meckel’s ganglion. Without offering the patient or his 
physician the slightest hope of relief, I performed the injection 
in October, 1912, and although the patient imagined he derived 
some benefit, I could not see the least improvement from the 
operation. At any rate, he returned to me in April, 1914, 
stating that his suffering was such that he would end his life 


if not relieved. 
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During this interval I had acquired the tecnique for inject- 
ing the semilunar ganglion, and believing that his suffering 
might be explained by incomplete removal of the Gasserian 
ganglion, I suggested an injection of alcohol into the gan- 
glionic fossa ; and as an alternative, injection of the facial nerve 
at the stylo-mastoid foramen with the hope of relieving the 
facial spasm. Without much confidence in either procedure, 
I determined to attempt the ganglion injection. Accordingly, 
April 28, 1914, by employing the technique [| had devised, I 
was fortunate enough to place the alcohol in the desired 
location. ‘To my astonishment, the facial spasm immediately 
ceased, the pain was relieved, and all forms of cutaneous sen- 
sibility throughout the right trigeminal area were completely 
abolished. At my request, the patient called to see me Novem- 
her 10, 1914. At this time he was still entirely comfortable 
and objectively the condition was the same as immediately 
after the injection. 

The duration of relief in the 14 cases may be summarized, 
as follows: At the present writing, November 18, 1914, a little 
more than 18 months have elapsed since my earliest injection. 
During this period, 6 patients were treated more than a year 
ago and are still free of pain—the longest period being 18 
months. Four patients, treated within the last 12 months of 
this period, have had no return. The 3 patients in whom only 
partial injections were obtained, returned for further treat- 
ment. The one death from carcinoma has already been re- 
ferred to. 

Immediate and Remote Effect from Ganglion Injection— 
During the introduction of the needle little or no pain is felt 
until the foramen ovale is reached, when a sharp neuralgic 
attack may be experienced in some portion of the mandibular 
nerve. It has been the practice of some to inject at this point 
a few drops of novocain solution, but I have not yet found this 
necessary, and usually instil a few drops of alcohol at once, 
which lessens somewhat the pain usually induced by entering 
the foramen. After the needle has entered the foramen, pain 
is felt in the maxillary or supraorbital area, depending upon 
the depth to which it has been introduced ; and it has been my 
practice to inject a few drops of alcohol with each successive 
step. Strangely enough, the pain associated with injection of 
the ganglion, although of wider distribution, is not greater 
than that experienced in making the deep neural injection ; 
and occasionally I have performed the operation, when the 
pain was so slight, that I had some doubt concerning the 
accuracy of my technique until the characteristic sensory dis- 
turbances appeared. 

After a successful injection, the characteristic disturbances 
following surgical removal of the ganglion are observed 
throughout the motor and sensory distribution of the tri- 
geminal nerve; and taste is lost upon the anterior portion of 
half the tongue. The conjunctival, corneal, and sneezing re- 
flexes are abolished, and various subjective feelings of swelling, 
fullness, numbness, and tingling are complained of. Headache 
of a few hours’ duration may be an unpleasant consequence in 
some cases; and I have occasionally observed the restlessness, 
change in pulse rate, and vomiting described by Pussep, but am 
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inclined to regard them as a mild form of shock. I have not 


seen them in cases in which the nervous system was under 


vood control. 

The duration and character of the sensory disturbances fol- 
lowing injection are variable. Asa rule, the loss of sensibility 
is not so complete or quite so extensive as that following 
removal of the ganglion. A patient, who immediately after 
the injection shows complete physiological destruction of the 
ganglion, may within the next 24 hours show marked shrink- 
age in the anesthetic area; so that what seems to be complete 
destruction of the ganglion, later may turn out to be only 
partial. The shrinkage of the anesthetic area may involve all 
three divisions, so that the entire field is smaller than im- 
mediately after the injection; or the return of sensation may 
be confined to one branch alone—usually the ophthalmic. The 
most. persistent anesthesia is usually found within the mandi- 
bular area; although it is occasionally observed that the 
original widespread anesthesia persists. It seems that not 
all forms of sensibility are equally affected, since it has been 
my usual experience to find that, with returning sensation, 
the ability to differentiate the head and point of a pin is the 
last to be recovered; and it is not infrequently lost for many 
months after taetile sense has returned. The motor function 
is almost invariably recovered after 6 or 8 months, and taste 
is regained after a much shorter period. 

(‘omplications.—It has been my good fortune not to en- 
counter any serious unpleasant results from either the deep 
neural or ganglionic injections. The most annoying one to 
the patient that I have observed has been the development of 
Other complications, such as para- 
the soft 
palate, and dilatation of the pupil, have been described. They 


an occasional hematoma. 
lysis of the oculomotor nerve, the facial nerve, or 
were, however, of short duration and were thought to be due 
to diffusion of alcohol into the cavernous sinus, or perhaps 
along the base of the pons. Hartel has observed herpes facialis 
in four instances, keratitis three times, corneal ulcer once, and 
paralysis of the sixth nerve in one case. In some instances, 
loss of consciousness and collapse, of a few minutes’ duration, 
vertigo, nystagmus, and nerve deafness have been observed. 
Simons, in studying Hiirtel’s series of cases from Bier’s clinic 
The 
occurrence of these complications has usually been explained 
by diffusion of alcohol into the subdural space, and [ shall 


noted the symptoms of meningismus in one instance. 


refer to this feature again in my experimental studies. One 
death has been recorded in Hiirtel’s series, but it seems that 
this was not due to the injection of aleohol, and is accounted 
for by the introduction of an incompletely sterilized solution 
of novocain and the subsequent development of septic men- 
ingitis which was confirmed at autopsy. Such complications 
as may arise from injury to important anatomical structures 
during the introduction of the needle belong properly to a 
discussion of technique and will not be considered at the 
present writing. 

Selection of Cases for Ganglionic Injection —The choice 


between injection of the ganglion and deep neural injection 


will depend somewhat upon the severity of the attack, the con- 
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stitutional peculiarities of the patient, and the number and 
arrangement in which the several trigeminal divisions are 
atfected. 


is urgent, and the patient is unwilling to accept the prospect 


If the attacks are so severe that immediate relic; 


of failure at any single attempt to reach the ganglion, greater 
assurance of success, at any one sitting, will be offered by the 
deep neural injection. 
The distribution of the pain, either in a single branch «op 
in any of the several possible combinations of the three divi- 
If the attacks are confined to 
the first or second branch alone or combined, it would be more 


sions, is an important feature. 


conservative to resort to a deep injection for the second divi- 
sion and a superficial injection at the supraorbital foramen. 
The element of uncertainty in entering the foramen ovale and 
the necessary damage to the third division in making the 
attempt are sufficient reasons for adopting the less radical 
ineasures. 

When the third division is involved, either alone or in con- 
junction with the maxillary division, choice of the method of 
injection will depend somewhat upon the skill one has acquired 
in making ganglionic injections and the exigencies of the 
individual case. While no harm can be done in trying to reach 
the ganglion, the patient’s suffering may be so intense that 
immediate relief is desirable; and it would be more promising 
to make the deep injection for the individual branches than to 
attempt the ganglionic injection. At the same time it is 
probable that, even in a deep injection for the third branch, 
the ganglion may be reached if the skin puncture is made 
according to Harris’s method. For this reason, if both the 
second and third divisions are affected, the mandibular branch 
should be injected first. 

Obviously, in every case where all three branches are in- 
volved, injection of the ganglion may unhesitatingly be at- 
tempted. Should 
injections for the second and third divisions, and a superficial 
If these fail 
to give relief, ganglionectomy is still left as a last resort. 


repeated efforts be unsuccessful, deep 
injection of the first division may be performed. 


The advanced age of the patient is no contraindication to 
either deep neural or ganglionic injections; and I have upon 
one occasion administered this form of treatment. without 
harmful effects to a patient 79 years of age, who had, at the 
time, hypertrophic cirrhosis of the liver, interstitial nephritis, 
aortic and mitral insufficiency, and hypertrophy of the heart. 

From clinical experience alone, it would be difficult to make 
a positive statement concerning the permanency of results 
obtained from injection of the ganglion. Assuming that 
Taptas’s earliest patient, treated some time in 1911, has had 
no recurrence up the present time—a period of little more 
than 3 years—the interval has been too short for the deduction 
of trustworthy conclusions. Deep neural injections have been 
known to give relief for a similar period. It is extremely 
desirable, however, that more accurate knowledge concerning 
this phase of the subject be acquired as early as present 
methods of investigations will permit, and I felt that ad- 
ditional information might be obtained from: 
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EXPERIMENTAL INJECTION OF THE GASSERIAN GANGLION 
IN LoweER ANIMALS. 


it is surprising how little attention has been given to the 
laboratory study of this subject. The first experimental inves- 
tivations of this character were, as far as | am aware, made by 
Brissaud and Sicard” in 1907. While their paper is con- 
cerned almost entirely with deep neural injections, they sug- 
vest that more lasting results should be obtained by injecting 
the vanglion directly, and refer very briefly to their single 
experiment of this character upon the dog. The method by 
which the ganglion was approached and the percentage and 
amount of alcohol injected were not recorded. Four weeks 
after the operation, the ganglion and its several divisions were 
studied microscopically and it was found that the nerve fibres 
showed “complete degeneration and fragmentation” and 
there was “ almost total disappearance of the ganglion cells.” 
The paper is not illustrated. 

The only other researches of this character were made by 
Otto May," in 1912. May’s studies. were more extensive and 
included an investigation of the effect produced when alcohol 
is injected into: (1) Purely sensory nerves; (2) mixed nerves, 
and (3) the Gasserian ganglion. The last group, alone, is of 
particular interest at the present time. The experiments were 
made upon 3 cats and 1 goat, and in each instance the gan- 
glion was exposed by the subtemporal route and injected with 
0.75 ce. of 80 per cent alcohol in two of the animals, and with 
a similar amount of absolute alcohol in the two remaining 
experiments. 

The animals were sacrificed and the ganglia removed for 
microscopic study 7, 16, and 18 days after injection. The 
nerve cells in the ganglia of the cat were only slightly altered. 
Some showed moderate chromatolysis and were stained more 
deeply than ordinarily; but in general, the “ ganglion cells 
were quite normal looking.” Degenerative changes in both the 
intraganglionic and extraganglionic fibres were variable. 
Within the ganglion the fibres near the origin of the several 
brancl 3 were most markedly affected, while those of the 
nerve trunks showed, in some instances, almost complete de- 
generation in one branch, with little or no alteration in others. 
In one instance the spinal tract of the fifth nerve was degen- 
erated and the mesencephalic root was affected. In the goat, 
marked neuroparalytic keratitis developed and the animal was 
sacrificed. The injected ganglion was swollen and adherent, 
and sections showed a fair number of profoundly altered cells, 
although the majority were quite normal. Of the three 
branches, the first was about one-half degenerated, the second 
showed only a few altered fibres, and the third was practically 
normal, The proximal root contained about one-half the 
number of fibres usually present, and the spinal tract showed 
marked degeneration in its lower part, which became less pro- 
nounced as the nucleus was approached. It did not appear 
that absolute alcohol is any more destructive than the weaker 
solution, and May concludes that it is impossible to produce 
complete destruction of the Gasserian ganglion by a single 
injection of alcohol. 
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1 could not find a record of other experimental studies upon 
this subject; and since May’s investigations left undetermined 
several questions about which I had some concern, it appeared 
worth while to repeat his “experiments but under conditions 
more nearly like those existing in the clinical use of ganglionic 
injections. Obviously subcutaneous injection of the ganglion 
in lower animals offers too many difficulties to be of experi- 
mental value and the nearest approach to such a method, by 
exposure of the foramen ovale, was employed upon 4 dogs, 2 
small terriers, a full-grown hound, and a large bulldog. 

In each experiment the following technique was adopted: 
Under general anesthesia, the right Gasserian ganglion was 
injected with 2 cc. of 85 per cent alcohol by exposure of the 
foramen ovale, through which a curved, graduated needle was 
introduced into the ganglionic fossa. The injection of alcohol 
was begun as soon as the needle entered the foramen and con- 
tinued at successive steps until a depth of 2 cm. had been 
reached, a distance more than sufficient to include the entire 
ganglion. During the operative approach to the foramen 
ovale care was taken to avoid injury to the fibres of the facial 
nerve and of the third trigeminal division. Daily, post-opera- 
tive clinical observations were made in each case for a period 
of 10 days, when the animal was asphyxiated and both Gasser- 
ian ganglia were removed for further study. 

Care was taken in removing the ganglion to obtain enough 
of the root and the three nerve trunks for separate study. After 
fixing in 10 per cent formalin and hardening in Miiller’s fluid 
the specimens were imbedded in celloidin and sectioned as 
follows: The entire ganglion was cut longitudinally so as to 
include portions of each division and root. All sections were 
retained, but not kept in series, and more than one hundred 
from the upper and lower surface and the center of each gan- 
glion stained and examined. The three branches and the root 
were cut in cross-sections and stained by the usual method. 
The uninjected specimens were used merely for control, and 
sections were made of the ganglion only. 

Several sections from each block of tissue were stained by 
the following technique: Hemalum and acid fuchsin, 
Weigert’s myelin stain, Marchi osmic acid; and in addition to 
these thionin preparations were made from each ganglion. 

Dogs Nos. 1 and 2. Small terriers. Exposure of the fora- 
men ovale in the dog is, at best, a difficult operation, so that, 
in the first two experiments upon the smaller animals, I could 
not feel quite certain that the needle had entered the foramen 
and the results were more or less unsatisfactory. Upon re- 
covery from the anesthetic one of the animals showed slight 
disturbance of sensation in the trigeminal area, and some 
haziness of the cornea with diminished sensibility. These 
symptoms were, however, of short duration, and had com- 
pletely disappeared by the fifth day. Histological preparations 
from these two ganglia showed little or no alteration, except 
that in the one removed from the dog in which the transitory 
sensory changes developed, there was slight fragmentation of 
the myelin within the mandibular division. This, no doubt, 
could have been due to trauma in searching for the foramen or 
to infiltration of alcohol about the nerve trunk. 
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Dog No. 3. Large, yellow hound. In this and the following 
experiment, the larger size of the animals made the exposure 
of the foramen much less difficult; so that there was no ques- 
tion about the location of the needle, and the clinical and 
histological observations were so decided that I shall describe 
them more in detail. 

Clinical Observations.—After recovery from the anesthetic 
the animal did not respond to the usual forms of cutaneous 
irritation in any part of the right trigeminal distribution and 
the right cornea was imsensitive. The following day the 
cornea Was still insensitive and slightly hazy, but the loss of 
cutaneous sensibility not so complete as immediately after 
recovery, although there was marked hypoesthesia throughout. 
After being repeatedly pricked with a pin the animal would 
at times make indifferent efforts to withdraw the head. The 
condition remained unchanged up to the tenth day, when the 
ganglia were removed. 

Vecropsy.—Nothing abnormal was noticed upon removal! 
of the calvarium, and the brain showed no gross changes upon 
its surface or at the base. There were no evidences of trauma 
or inflammation about the ganglia. Upon removal, however, 
it was apparent that the right ganglion was swollen and 
edematous, and by actual measurement, 1.5 mm. larger in its 
transverse aXis than the uninjected specimen. This difference 
is clearly visible in the photographs of the two ganglia in 
which the exposures were made at the same focal distance 
(Figs. 5 and 6). 

Microscopie Examination.—Each of the three branches 
showed a moderately extensive degeneration of the myelin in 
both the Weigert and Marchi preparations; and the hemalum 
acid fuchsin specimens showed a good proportion of swollen, 
irregular, faintly staining axis cylinders in all three divisions. 
Similar changes were observed in the root, though not quite 
so extensive. Very slight changes were found in the ganglion 
by any of the methods of staining. In every section, however, 
a few cells could be found in which there were evidences of 
beginning disintegration, such as: swelling, chromatolvysis, 
displacement of the nucleus, and increased pigmentation. 
There were no evidences of an inflammatory reaction other 
than a moderate proliferation of the pericellular nuclei, 

Dog No. 4. Large bulldog: In this experiment the tech- 
nique was altered slightly in hopes that I might obtain more 
definite information concerning a question Harris * had called 
attention to in one of his earlier papers, and about which I 
had had some anxiety in making ganglionic injections, 

In writing of deep, neural injections for the third branch 
Harris states that care should be exercised lest the needle enter 
the foramen ovale and pass through it into the subdural space. 
Yet, in a later paper’ upon injections of the ganglion he takes 
advantage of this supposedly hazardous procedure to deter- 
mine the accuracy of his technique, by introducing the needle 
until cerebral fluid drops from its free end. Being assured, 
by this means that the foramen has been entered, he withdraws 
the needle slightly, until fluid ceases to flow, and commences 
the injection, It is gratifying to learn from a recent paper by 
Harris * that he has since discontinued this practice. 
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I adopted this means of orientation in the case of the bull- 
dog, and instead of withdrawing the needle, injected 1 ce. 
of 85 per cent alcohol directly into the subdural space. The 
needle was then gradually withdrawn and the ganglion in- 
jected. Neither during or fellowing the intradural injection 
were there any evidences of untoward symptoms. The pulse 
and respiration were unaffected and there were no evidences 
of cranial nerve involvement other than those to be described 
in the trigeminal area. While, in this particular instance, 
the dog survived the test without complicating conditions, | 
cannot see the necessity or wisdom of subjecting human beings 
to a similar test. Nevertheless, this knowledge, if of any value, 
may be somewhat reassuring to those who accidently enter the 
dural space. 

Clinical Observations.—The post-operative notes are prac- 
tically the same as in the preceding case, except that evidences 
of destruction of the fifth nerve were more pronounced. There 
was complete anesthesia. throughout its distribution and the 
cornea rapidly became cloudy and later showed ulceration. 
These symptoms persisted without change until the animal 
was asphyxiated, 

Necropsy.—Ten days after operation the dog was sacrificed 
and the brain injected in situ with 10 per cent formalin and 
removed. No gross changes were observed upon its convexity, 
but at the base there was a small puncture wound within the 
right pyramid just below the inferior border of the pons, which 
had been produced by the introduction of the needle through 
the dura in my search for cerebral fluid. The puncture was 
quite superficial and did not cause any obvious clinical symp- 
toms. No gross changes were found in the ganglia except the 
swelling and edema in the injected specimen (Figs. 7 and 8). 
The greatest transverse measurement of the two ganglia showed 
a difference of 2 mm.—the left measuring 7 mm. and the 
right 9 mm. As in the previous experiment, the ganglia were 
photographed at the same focal distance. 

Microscepic Examination.—Vhe histological changes in the 
ganglion and its peripheral divisions are pronounced. 

Ophthalmic Nerve, Cross-Section —The hemalum acid 
fuchsin section shows a large number of greatly swollen, dis- 
torted, faintly staining axiscylinders; and it requires consid- 
erable search to find any that appear to be normal. There are 
no indications of an inflammatory reaction. In the Marchi 
preparation there are scattered droplets of myelin throughout 
the section; but the stain is, in general, unsatisfactory. The 
Weigert myelin stain (Fig. 9) shows almost an entire absence 
of nerve fibres. The few remaining fibres, seen in the illustra- 
tion, take the stain poorly and show evidences of fragmen- 
tation. 

Maxillary Nerve, Cross-Section Changes similar to those 
observed in the first division are found in sections stained by 
each of the above methods, although the destruction of fibres, 
is not so complete or so extensive. In the Weigert preparation 


(Fig. 10) it is observed that considerably more than one-half 


the section is devoid of fibres and that the remaining ones are 
irregularly scattered and faintly staining. Many of the larger 
black droplets are in reality myelin fragments. 
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PLATE 


Fic. 1.—Instrument devised by the author 


for locating the foramen ovale. 


Fic. 3.—Photograph of a patient showing a more 
limited area of anesthesia after injection of the Gas- 


serian ganglion. 


No involvement of the cornea. 


Fic. 2.—Photograph of a patient showing outlines 
of anesthesia after incomplete injection of the Gas- 
serian ganglion. Attacks confined to second and 
third divisions. 


Fig. 4.—Photograph of a patient showing 
anesthesia throughout the entire trigeminal area 
after complete injection of the Gasserian gan- 
glion. The white patch in front of the ear repre- 
sents a cotton-collodion dressing over the skin 
puncture. 
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Root 


ic. 5.—Uninjected left Gasserian ganglion. Dog No. 
Hound. Greatest transverse measurement, 5 mm. 


Fig. 7.—Uninjected left Gasserian ganglion. Dog 
No. 4. Bulldog. Greatest transverse measurement, 
7mm. 
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Fira. 9—Dog No. 4. Cross-section, 
ophthalmic division, right trigeminal 
nerve, ten days after injection of the gan- 
lion with alcohol. Weigert myelin stain. 
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Fic, 6.—-Injected right Gasserian ganglion. 
Dog No. 3. Hound. Showing swollen condi- 


tion as compared with the left ganglion 


Greatest transverse measurement, 6.5 mm. 


st 
Division — 


Fig. 8 Injected right Gasserian ganglion. Dog No. 
4. Bulldog. Showing swollen condition as compared 


with the left ganglion. Greatest transverse measure- 


ment, mm. 


Fig. 10.—-Dog No. 4. Cross-section, maxillary di- 
vision, right trigeminal nerve, ten days after injection 
of the ganglion with alcohol. Weigert myelin stain. 
Many of the remaining fibres show fragmentation. 
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ig. 12.—Dog No. 4. Cross-section, sensory and motor roots, right Gasserian ganglion 
ten days after injection with alcohol. Weigert myelin stain. Observe slight destruction { 
of motor root as compared with that in the preceding figure. 


Fic. 13.—Dog No. 4. Section of right Gasserian gan- 
glion ten days after injection with alcohol. Thionin 
stain. The proportion of normal and diseased cells is 
fairly accurately represented, 

Fic. 11.—Dog No. 4. Cross-section, mandibular division, right trigeminal 
nerve, ten days after injection of the ganglion with alcohol. Weigert myelin 
} stain. Complete degeneration of both moter and sensory fibres. 
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Mandibular Nerve, Cross-Section As might be expected, 
the third division shows the most extensive and complete degen- 
eration. Practically no healthy axiscylinders are found in the 
hemalum acid fuchsin preparation, and there is a moderate 
inflammatory reaction in parts of the section. The Marchi 
preparation does not give a clearly defined picture, although 
the section contains many very fine black droplets. Both the 
motor and sensory portions show complete disintegration of 
the myelin in the Weigert staining (Fig. 11). 

dianglionte Root, Cross-Section.—Degenerative changes are 
found in both the motor and sensory portions by all methods 
of staining. The Weigert section (Fig. 12) shows complete 
disintegration of myelin in places, and extensive fragmenta- 
tion; but there are quite a number of healthy fibres remaining. 
The small motor portion has been affected, apparently in a 
lesser degree. This preponderance of normal fibres in the 
motor root is rather significant and may be explained by the 
fact that the greatest degeneration in that division must be 
peripheral to the point of injection; and since the nerve cells 
from which these fibres arise were not affected, it is to be 
expected that the number of normal fibres will increase as the 
motor nucleus is approached. By comparing this illustration 
with the preceding one it is observed that in the maxillary 
nerve the motor fibres are completely degenerated. This 
difference in the appearance of the two sections will be under- 
stood when it is recalled that the section through the ganglionic 
root is much nearer the nucleus of origin of the motor fibres, 
and that the injection probably did not occur much beyond the 
posterior border of the ganglion. 

Right Gassertian Ganglion.—Apparently the entire ganglion 
has been affected. Throughout all sections, distinct and wide- 
spread changes are present. Moderate inflammatory changes 
are observed in the hemalum acid fuchsin preparation, and 
the intraganglionic fibres are swollen and fragmented. Disin- 
tegration of the myelin is pronounced in the Weigert section. 
The thionin stain (Fig. 13) shows marked alteration in the 
nerve cells throughout the ganglion. Many cells are swollen 
and irregular, and show complete disintegration of the tigroid 
substance, and eccentric nuclei. In places, the cell chamber 
is filled with disintegrating fragments and there is general 
proliferation of the capsular cells. Quite a few nerve cells 
show those border-line changes between disintegration and 
repair which create some doubt as to the final result, although, 
| believe a considerable proportion will ultimately recover. 

Medulla—The spinal tract of the fifth nerve shows slight 
degeneration in the Weigert preparations; and there is a small 
area of degeneration in the right pyramid corresponding to the 
punctured wound inflicted during the injection. 

| cannot close this description of the experimental studies 
Without a word of gratitude to Dr. William S. Halsted for his 
generosity which gave me the privileges of the Hunterian Lab- 
oratory, and to his Assistant, Dr. J. A. Hunnicutt, for his 
valuable services in the more complicated surgical technique. 
I am also indebted to Dr. Franklin P. Mall for the use of the 
Anatomical Laboratory, in which the histological studies were 
conducted. 
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CONCLUSIONS. 

1. In the treatment of trigeminal neuralgia, a single suc- 
cessful injection of alcohol into the Gasserian ganglion is 
followed by immediate relief of pain and all the symptoms 
indicative of its complete physiological destruction. 

2. Although a general anesthetic is not administered, the 
painfulness of the injection is not unbearable or greater than 
that experienced in making deep intraneural injections. 

3. In experienced hands, this form of treatment is without 
serious risk, and no fatalities have been recorded as a direct 
result of the injection. 

!. In spite of the contentions of Alexander and Unger, 
injections in man by exposure of the ganglion appear to be 
unwarranted and lacking in judgment, except in rare cases in 
which this slight saving of time may determine the immediate 
result during exposure of the ganglion. It is conceivable that 
in performing the subtemporal operation for removal of the 
ganglion, emergencies might arise which would demand 
prompt closure of the incision, or prevent further approach to 
the ganglion. Under these conditions, if the ganglion is in 
view or accessible, direct injection might be practised ; other- 
wise the original operation for removal or avulsion of the root 
should be employed. 

5. If deep neural injections have been unsuccessful, and 
repeated attempts to inject the ganglion by the subcutaneous 
method have failed, an effort might be made to inject through 
the exposed foramen ovale before resorting to the subtemporal 
operation for removal. 

6. It has been demonstrated, by fractional injection, that 
the extent of destruction may be, in a measure, limited to that 
portion of the ganglion from which the affected nerve trunk 
criginates ; and that not infrequently the corneal fibres can be 
spared. 

7. From the distribution of corneal anesthesia, following 
partial injections of the Gasserian ganglion, it appears that 
the upper and lower halves of the cornea receive separate 
innervation. 

8. In cases of bilateral trigeminal neuralgia, injection of 
the ganglion possesses distinct advantages over other methods 
of radical treatment. Since anatomical continuity is not 
actually destroyed and the motor nucleus is not directly 
affected, conditions are most favorable for recovery of motor 
function; while sensation should be permanently lost if the 
ganglion is completely destroyed. Thus, by allowing sufficient 
time for regeneration in the motor root bilateral ganglionolysis 
might be safely practiced. 

9. Clinical observations have been too recent to furnish 
reliable information as to the permanency of relief after gan- 
clionic injections ; and experimental studies appear to indicate 
that it is not probable that the ganglion can be completely 
destroyed by a single injection of alcohol. It is my opinion, 
however, that by repeated injections of the ganglion its com- 
plete destruction may finally be accomplished. 

10. Finally, it isa pleasure to make this public acknowledg- 
ment of my indebtedness to many of my colleagues who have 
referred patients to me for treatment by this method; and to 
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Dr. H. M. Thomas for the unrestricted privileges he has given 
me in the use of material from his clinic. I am also deeply 
indebted to Dr. Harvey Cushing, from whom I received my 
earliest instruction in the technique of deep neural injections. 
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ANIMAL CALORIMETRY.” 


By Grawam Lusk, 


Professor of Physiology, Cornell Medical School. 


A respiration calorimeter is an apparatus designed for the 
measurement of the gaseous exchange between a living organ- 
ism and the atmosphere which surrounds it and the simulta- 
neous measurement of the quantity of heat produced by that 
organism. 

\n Atwater-Rosa-Benedict calorimeter suitable for work 
with dogs and babies was first constructed five years ago by 
H. B. Williams for the use of the physiological laboratory of 
the Cornell University Medical College. The problem of 
measuring 7 calories cf heat produced in an hour by a baby 
weighing 3 kilograms was different from that presented by 
the measurement of 70 calories produced by an adult. This 
led to the addition of certain technical refinements to the 
calorimeter. The small calorimeter has been successfully used 
with dogs and babies. For the first time direct and indirect 
calorimetry were found to agree during hourly periods of ex- 
perimentation. 

The satisfactory working of this apparatus led the writer to 
seek and obtain a grant from the Russell Sage Institute of 


* Presented at the meeting of The Johns Hopkins Medical So- 
ciety, October 19, 1914. 


Pathology, in order that a respiration calorimeter might be 
constructed and maintained in Bellevue Hospital. As an in- 
dication of the perfection of this latter instrument, Du Bois 
reports that the actual measurement of heat in all the experi- 
ments on normal controls agrees within 0.17 per cent with that 
calculated from the oxygen absorption. 

The respiration calorimeter consists of two functional parts, 
one for measuring the gas exchange and the other for determin- 
ing the heat production of the subject. The apparatus is a 
constant temperature, water-cooled calorimeter. That is to 
say, the walls of the box are mairitained at a constant tempera- 
ture, while the heat lost by radiation and conduction from the 
subject is carried away by a stream of running water whose 
volume multiplied by the increase in its temperature measures 
the calories absorbed. 

The experimental procedure which has become conventional 
in the laboratory is to give a standard maintenance diet to a 
dog at five o’clock the evening before the experiment and then 
to determine the basal metabolism the next day beginning 
about eighteen hours after food ingestion. Having determined 
this level of heat production the material to be tested is given 
on another day eighteen hours after the regular food ingestion 
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and the increase in metabolism is noted. A similar program is 
ysed to determine the basal metabolism in man. 

Ir has been found that after giving 50 grams of glucose to a 
dog the heat production may rise 30 per cent above the basal 


requirement, After giving 200 grams of glucose to a man, 
whose basal metabolism was fourfold that of the dog, the heat 
production was only increased 12 per cent. Therefore, after 
viving quantities of glucose which bear the same relation to the 
total metabolism, the effect is far greater in the dog than in 
man. ‘(he administration of fructose or sucrose causes a some- 
what ereater increase in metabolism than does glucose. The 
power of the dog to oxidize galactose is much less than that 
for the other sugars named, and there was no power whatever 
to oxidize milk-sugar, probably on account of the absence of 
lactase from the intestine. Some people who cannot digest 
milk may suffer from the absence of this enzyme. 

Grafe has found that the metabolism of a dog rose 33 
per cent above the fasting level during a day on which car- 
hohydrate to an extent of three-and-a-half times the energy 
requirement was given. Grafe states that the continued 
administration of carbohydrates gradually raises the power 
of the organism to oxidize them. There is, however, nothing 
in substantiation of this theory. The power of the organism 
to oxidize carbodydrate depends largely upon the influx of 
material into the blood stream. When this influx ceases and 
the excess of carbohydrate is laid down as inert glycogen the 
usual basal metabolism returns. 

Benedict suggests that the high metabolism after carbohy- 
drate ingestion is due to acid stimulation. He cites an ex- 
periment in which glucose administered to a diabetic caused 
no increase in metabolism, whereas fructose caused an increase 
even though it was completely converted into glucose and elimi- 
nated as such. It should be noted that the transformation of 
fructose into glucose is believed to be through methyl-glyoxyl, 
and not through acid bodies. Repetition of these experiments, 
using dogs made diabetie with phlorhizin, failed to produce an 
increase in metabolism after giving either glucose or fructose. 
That a stimulus to metabolism such as might be given by 
lactic acid is absent, when sugar is metabolized, is indicated by 
the fact that when alanin, which is convertible into lactic acid 
in the organism, is administered with glucose a far more power- 
ful effect upon metabolism is obtained than when a comparable 
quantity of glucose is given alone. 

Furthermore, if acid were produced in any quantity, carbon 
dioxide would be driven from the blood and tissues. This 
point was studied by A. L. Meyer, who found that the ingestion 
of 50 grams of glucose by a dog was without effect upon the 
carbon dioxide content of the blood. Since the carbon dioxide 
content is a most delicate index of the hydrogen ion concen- 
tration of the blood, it would appear that the increase in 
metabolism after glucose ingestion is not due to acid stimula- 
tion in the sense of Benedict’s theory. It seems better to de- 
scribe the increased metabolism as the metabolism of plethora. 
A larger number of glucose molecules are present and these in 
increased number undergo metabolism into methyl-glyoxy] 
radicles available for cell nutrition. Perhaps the superior 
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power of fructose to increase metabolism lies in the fact that 
fructose must be split into readily oxidizable molecules of 
methyl-glyoxyl before it can be transformed into glucose and 
glycogen; whereas, glucose may immediately be withdrawn 
from the circulation and laid down as glycogen, 

On the basis of these facts there seems no reason to discard 
the idea of a metabolism of plethora, that is, one in which the 
mass action of readily oxidizable molecules may increase 
metabolism. 

A further reason for this belief was found in the behavior of 
alcohol. When 50 grams of glucose were given the heat produc- 
tion was increased 30 per cent, and after 70 grams it increased 
35 per cent. When 9.4 grams of absolute alcohol were given 
the increase was 15 per cent; whereas, when 50 grams of 
glucose plus 9.4 grams of alcohol, together containing the same 
number of calories as 70 grams of glucose, were administered, 
the heat production rose 43 per cent. From this it may be con- 
cluded that the resultant effect of the ingestion of glucose and 
ethyl alcohol is the sum of the effects which each would have 
produced alone. Alcohol in combustion yields a respiratory 
quotient of 0.67. The result of the ingestion of alcohol with 
glucose was to greatly lower the respiratory quotients usually 
obtained after glucose ingestion. It is evident, therefore, that 
the small molecules of alcohol containing two atoms of carbon 
are readily oxidized when given with sugar, and raise the 
heat production to a greater height than does glucose when 
given alone. 

The effect of protein in increasing metabolism is very power- 
ful. Rubner found that the heat production of a quietly rest- 
ing dog could be nearly doubled by the ingestion of protein. 
The study of protein metabolism has lately become the study 
of the fate of the 17 amino-acids of which protein may be com- 
posed. It has been shown in phlorhizin glycosuria that alanin 
and glycocoll are completely, and that aspartic and glutamic 
acid are largely, converted into glucose and eliminated in the 
urine. To this list Dakin has added serin, cystin, ornithin, 
prolin and arginin. Thus 9 out of 17 amino-acids are known 
to be convertible wholly or in part into glucose. 

It has been found, when meat in large quantity is given to 
a dog, that although the protein nitrogen appears freely in the 
urine protein carbon is retained in the organism. Determina- 
tions with the respiration calorimeter during this period 
show that the respiratory quotient corresponds exactly with 
what one would expect if glycogen were being retained, and 
the calculation of indirect calorimetry on the same basis of 
glycogen retention shows agreement with the heat production 
as actually found. If the retained carbon be calculated as fat 
there is a discrepancy of 10 per cent between indirect and 
direct calorimetry. There is, therefore, no doubt that sugar 
formation is a function of the normal organism. 

Rubner’s theory of the rise in metabolism after meat inges- 
tion was that all those fragments of protein metabolism which 
were not converted into sugar were oxidized as so much value- 
less material. This theory fell with the demonstration that 
glutamic acid, which is in part converted into glucose and in 
part into oxidizable radicles, does not cause any increase in 
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metabolism: whereas, glycocoll and alanin, which are com- 
pletely convertible into glucose, exercise a powerful intlhuence, 
Recent experiments have shown that the hours immediately 
following the administration of elycocoll are the hours of its 
vreatest metabolism and these are coincident with the hours 
of the greatest heat production. It has furthermore been found 
that the extra heat production after giving glycocoll may nearly 
or quite equal the entire energy content of the glvcocoll itself. 

The results of glycocoll ingestion also resemble those of pro- 
tein ingestion in that the rise in metabolism is directly pro- 
portional to the amount of substance given. 

\lthough glycocoll is convertible into glucose it does not act 
like glucose. ‘Thus, when 50 grams of glucose plus 20 grams of 
glycocoll, which together would produce 66 grams of glucose 
in the organism, are given to a dog, the heat production is 
nearly twice as great as 70 grams of glucose given alone would 
produce. The stimulus to heat production following the inges- 
tion of glycocoll must, therefore, be of an entirely different 
character from that effected by an equivalent amount of 
glucose. 

The behavior of alanin follows these same laws. 

Are glycocoll and alanin merely oxidized as so much waste 
or do they stimulate metabolism? The answer is to be found 
in experiments on phlorhizinized dogs. Here glycocoll and 
alanin are not oxidized. ‘They are eliminated unoxidized in the 
urine in the form of sugar and urea and yet the heat produc- 
tion is largely increased. The respiratory quotients found cor- 
respond with the respective theoretical requirements after the 
ingestion of these substances, 

The specific dynamic action of protein as defined by Rubner 
has now been narrowed down to a question of chemical stimula- 
tion of the cell. Is the stimulus due to the glycocoll and alanin 
or to the glycollic avid or lactic acid formed from them ? 
Rubner has found that when protein was retained in the organ- 
ism it exerted no specific dynamic action. Recent calorimeter 
experiments of Hoobler with babies fed on Etiveissmileh also 


show that when protein is retained there is no increase in 
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metabolism. It seems therefore demonstrated that the <tim- 


ulus to higher metabolism is derived from certain keto- or 
oxy-acids of the ty pes of pyrus i¢ or lactic acid liberated during 
protein metabolism. 

Benedict has advanced the theory that the increased metah- 
olism in diabetes is due to acidosis. A critical study of the 
cases of severe diabetes deseribed by Benedict and Joslin show 
a general increase of between 5 and 10 per cent in the metabo- 
lism of their patients instead of 15 per cent as claimed |yy 
them. In depancreatized dogs the metabolism rises 40 per 
cent above the basal level and in the phlorhizinized animal an 
increase of 70 per cent has been observed. Marriott has recently 
stated that large quantities of acetone bodies are to be fownd 
in the blood in human diabetes, but that in depancreatized dogs 
the quantity of acetone bodies in the blood is only slightly 
above the normal. It does not seem that acidosis can be the 
cause of the high metabolism. A much more probable stimulus 
to heat production lies in the largely increased quantity of 
amino-acids metabolized in pancreas diabetes and phlorhizin 
Also, 


the increased quantity of fat in the circulating blood of diabe- 


glycosuria, an explanation originally given by Rubner. 


tics may be an accessory factor in the higher metabolism 
observed. 

In conclusion it seems that the increase in metabolism after 
the ingestion of food is brought about by a dual mechanism. 
There is an increase due to plethora in which food molecules 
are present in abundance, and an increase due to amino-acid 
stimulation as the result of which the metabolism is greatly 
increased without being dependent on the fuel energy of the 
amino-acids themselves. 

Coleman and Du Bois have reported that food administra- 
tion during the height of fever scarcely increases metabolism 
and Du Bois has found only a normal increase in exophthalmic 
goiter. In these cases the metabolism has already been lifted 
to so high a level that food hardly affects it. These are im- 


portant facts for the clinician. 


VARIATION IN TUBERCULIN HYPERSENSITIVENESS DURING THE 
COURSE OF PULMONARY TUBERCULOSIS. 


By James B. Hoimes, M.D. 


Quantitative tests with tuberculin have not vet been made 
In such variety and in such number as to warrant definite con- 
their The 


definitely 


value, Value and limitations of 


clusions as to 


qualitative tests are known, The need today is 
that we should have equally accurate and full data upon the 
quantitative relations of the tuberculin reaction, 

The condition of the body which causes a patient to react 
to tuberculin we call dubereulin hypersensitiveness. We know 
that it differs in different patients: some react strongly and 
some weakly; some patients do not react at all and certain 


Presented in abbreviated form before the Laennec Society of 
The Johns Hopkins Hospital, February 26, 1914. 


individuals react at one time and do not react at another. 
It is important to know under what conditions these variations 
in sensitiveness occur, 

It is important to know how sensitiveness varies from week 
to week during the spread or arrest of a tuberculous focus, 
and whether there is any constant relation between the degree 
of hypersensitiveness present and the extent, activity and prog- 
ress of the infection. And finally, it is important to know 
how this hypersensitiveness is influenced by tuberculin treat- 
ment. If definite quantitative relations be found to obtain, 
measurements of tuberculin hypersensitiveness may prove to 


be of much value in prognosis and treatment. 


Broadly speaking, no such quantitative studies have yet 
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reported upon human beings. Important contributions 


heen 


to the study of the course of tuberculin hypersensitiveness in 


human beings have, however, been made by Junker, Reuschel, 
Hamburger, Erlandsen, White and others. ‘These workers 
emploved the cutaneous test, the * Stich-reaktion,” and modifi- 
cations of the cutaneous test. 

All of these methods are unsatisfactory because of the 
number of factors bevond the observer's control that enter 
into the results. The most ambitious work with the cutaneous 
test has been that of ENerman and Erlandsen abroad and of 
White and his associates in America. But Boardman, work- 
ing here in Hamiman’s clinie, has shown that the variations 
inherent in the method itself are as great as the differences 
upon which the authors base their diagnostic conclusions. The 
results of von Pirquet, Lord, Schiitz and others tend in the 
same direction. In its application to quantitative work, the 
cutaneous test must be regarded as a relatively rough test, 
subject to wide individual variations and, as a recent writer 
has said, utterly unsuited for quantitative tuberculin tests. 

There remains Vet a more exact method—the intracutaneous 
test of Mendel. In this test a measured amount of a known 
dilution of tuberculin is introduced into the skin in such a 
manner that extremely accurate readings are possible. Nota- 
ble results have been obtained with this method upon experi- 
mental animals by Romer. His studies would indicate that 
in experimental animals the degree of reaction runs parallel 
with the severity of the infection. If such relations should 
be found to obtain in tuberculous human beings, the fact 
would be of very great prognostic importance. 

The object of the present work is the application of this 
intracutaneous test to the study of the course of tuberculin 
liypersensitiveness in tuberculous human beings. 

The work was undertaken at the suggestion of Dr. Hamman, 
and carried out at Eudowood Sanitarium through the courtesy 
of the oflicers of that institution. 

A trav was fitted up in such manner as to facilitate accu- 
rate work. Separate bottles and syringes were provided for 
each dilution of tuberculin, and extreme care was taken to 
prevent contamination of the needles. 

Solutions of tuberculin were made in the strength shown 


in the following table: 


Bottle C Norma] Salt Sol. + |% Carbolie Acid. 
I. Bottle 8 1/5000 mg. Tuberculin in each ec., or 1 /100,000 in the 1/20 ec. dose. 
7.5 : 1 33.000 
Il 7 1/500 mg. Tubereulin in each cc., or 1/10,000 ** 
6.5 = 1/3.300 * 
1/50 mg. Tuberculin in each cec., or 1/1,000 
5 5 1/330 
IV. " 5 1/5 mg. Tuberculin in each ce., or 1/100 
Bottle 4 1/500 gm. Tuberculin in each ce. 
2 1/5 
l 1 e., Stock Tuberculin. 


Jottles 5 to 8 only were represented on the tray. 


Individuals reacting to the 1/20 ce. of the dilution in 


Bottle 8. i. ¢., reacting to 1/100,000 me. Tuberculin, were 


said to show a hypersensitiveness of Grade 1; those reacting 
first to 1/10,000, of Grade II, and so on. 
It was found that the usual reaction consisted of hyperemia 
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and slight infiltration about the site of injection analogous 
to the reaction in the cutaneous test. The area of hyperemia 
measured, as a rule, .75 to 2.75 em. in diameter. This ap- 
peared usually in from 6 to 12 hours, reached its maximum in 
4 to 48 hours, and, as a rule, had disappeared in a week or 
ten days. The reaction at the site of the control injection 
of sterile normal salt solution and carbolic acid consisted of 
a definite “ traumatic ” reaction, distinguishable from a mild 
tuberculin reaction only in that it reached its maximum in 
about 24 hours and had quite disappeared in 48 hours. Points 
of injection of tuberculin dilutions too weak to produce a 
tuberculin reaction presented a similar appearance and faded 
likewise. Postponing the reading of the test until 48 hours 
had elapsed removed any possibility of confusing the results 
of the two injections. (Where the response to a given injec- 
tion was marked, it was observed that points which had re- 
sponded to a former application of tuberculin presented 
hyperemia anew, though in lessened degree.) 

The patients were all under institutional treatment. The 
treatment was essentially the same in each case—lhygienic 
and dietetic. All the cases had been diagnosed as actively 
tuberculous; the conjunctival test had been employed in 
many. Each patient was carefully examined from time to 
time, the more frequently when there was reason to believe 
some change might be present. All were under my immediate 
supervision, A record of the temperature of each patient 
was available at all times, and a chart containing his subjective 
sensations, as recorded by himself, was available in most cases. 

The tests were made at intervals of fourteen days. They 
were made upon the forearm, except where the patient objected 
to temporary disfigurement, and then upon the upper arm, 
Save for a tendency to a more diffuse reaction upon the upper 
arm, no difference was noted for the two sites. 

Three injections were usually given at a distance of 3 to 4 
cm. from each other; first the control solution distally, then 
the tuberculin dilutions in order of strength, the weaker nearer 
the control. In subsequent tests, an effort was made to avoid 
the site of earlier application, lest local hypersensitiveness 
should be induced. 

Each individual was tested first for reaction to 1/100,000 
mg., or at least to a dilution weaker than that to which it 
was likely he would react. 

Subsequent tests were made to include the dilution to which 
the patient had previously reacted, and one weaker dilution, 
or one stronger dilution, or both, according to the peculiarities 
of the case, as shown in previous reactions. 

Reactions were read after 48 hours: the traumatic (control ) 
reaction had faded away by this time, whereas the tuberculin 
reaction was then at its height. 

The size of the area of livperemia was noted, and the pres- 
ence of any unusual phenomena was sought for—unusual infil- 
tration, central pitting, ete. 

The patient Was questioned about his condition before the 
test was made, and he was questioned again at the time of 
reading the test. The temperature chart was scrutinized 


daily. 
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550 tests were made upon 80 individuals, and from these 
The 


70 curves show the course of tuberculin hypersensitiveness in 


70 series of tests of serviceable length were obtained. 


it incipient, 37 moderately advanced, and 19 far advanced 
cases of pulmonary tuberculosis. 

(12 show also the relation of hy persensitiveness to tuber- 
culin therapy.) 

In these charts the degree of hypersensitiveness was indi- 
the time interval along the base line. 
When the reac- 


cated on the ordinates: 
\ dot was used to mark the hypersensitiveness, 
tion was of the usual intensity, the dot was placed on the grade 
line; when mild, below it; when severe, above it. 

When the patient failed to react to the dilutions used, a 
circle, not a dot, was placed on the grade line next below that 
to which he failed to react. When for any reason, for example, 
'n the absence of the patient from the institution for a day, 
the test was not read at the proper time (18 hours), a question 
mark (?) was placed at the level at which such observations 
as could be made indicated that the reaction would have 
read. 


These 70 curves are presented herewith : ° 


A brief synopsis of the history of the case is given below 


each curve. The results obtained are summarized at the 
close of the paper. 
1. 
CAsE 1.—H. G.; male; age 15. Never presented any symptoms 


other than persistent fever. ‘Admitted, Oct., 1912. Examination 
showed impaired note and harsh breath sounds in upper right 
front and rales were heard on one occasion: the home environment 
was tuberculous. Incip. III. Gaffky 0. 

First test, Dee. 3. Course uneventful. 
“apparently cured.” 


Discharged, Aug., 1913, 


Cuart 2. 


CasE 2.—E; Onset gradual. Admitted, Dec. 28, 
1912. Ineip. III. 


First test, Jan. 12. 


female; age 20. 
Gaffky 0. 
Course marked by persistent gradually de- 
*The space required for these cvrves has made it necessary to 
reduce their number one half. However, for each curve omitted, 
data have been given after the case-history, which will enable any 
who wish to do so to reconstruct the curve. The Roman numerals 
have been replaced by Arabic numbers, and the intermediate posi- 
tions on the curves indicated by decimal fractions thereof. 
Curve I, so recorded, would read: 
lst test (?); 2d, 3.0; 3d, 3.7; etc., etc. 


For example: 
Hypersensitiveness: 
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clining fever, and uninterrupted improvement. Discharged, June 
(?), apparently cured. (On admission “ 1¢ Calmette very active.” ) 

Case 3.—C. G.; male; age 13. Onset gradual, Oct., 1912, pre- 
ceded by whooping-cough; persistent cough and pleurisy in winter 
of 1912; pleuritic effusion in Feb., 1918. Admitted, Feb. 8; rated 
Incip. Il. Gaffky 0. 

First test, Feb. 10. Patient confined to bed until after third test 
because of persistent fever; up thereafter, and later doing in- 
creasing amounts of work; occasional slight malaise. 

Patient could never tolerate tuberculin therapeutically. 
charged, Aug. 7, “ apparently cured.” 

Hypersensitiveness: 1st test, (7); 2d, 1.5; 
5th, 3.2; 6th, 3.2; 7th, 3.2; 8th, 3.7; 9th, 3.9. 


Dis- 


3d, 3.0; 4th, 3.2; 


t + t + 4--+. ¢ + 
+ 
| 1} 


4. 


Case 4.—N. W.; female; age 18. Onset acute with pleurisy in 
1910; persistent cough since Aug., 1912; blood-streaked sputum in 
Oct. Admitted, Nov. 15; symptoms had increased. Incip. II. 

First test, Dee. 1. Three days acute tonsillitis Dec. 27; general 
condition much improved by Feb. 8; tonsillectomy Feb. 10. Gen- 
eral improvement thereafter. Discharged, Mar. 28, “ improved.” 
Readmitted a few months later. 

Case 5.—M. W.; female; age 26. 
In Nov., 1912, pleural pain and expectoration of blood. 
improved at time of admission, Feb. 8, 1913. Incip. II. 

First test, Feb. 10. Course marked principally by pelvic pain 
and hysterical phenomena. Discharged, May 24, “arrested.” Em- 
ployed as maid thereafter. 

Hypersensitiveness: 1st and 2d test, (?); 3d, no reaction at 3.5; 
4th, 3.5; 5th, 3.4; 6th, (?); 7th, 3.7; 8th, 3.7. 


Onset very gradual, 1909. 
Condition 


| 


CHART 6. 


female; age 14. Onset indefinite, an ailing, pale 
Admitted in fall of 1912. Incip. 


CASE 6.—E. M.; 
girl from a tuberculous family. 
Il. Gaffky 0. 

First test, Dee. 1. On Dec. 15 reported as “doing poorly,” and 
also on 27; during Jan. had fever, malaise, poor appetite, pleural 
pain and dyspnea; improved much during Feb., and was allowed 
to return home for the month of Mar.; readmitted in Apr. There 
was no complaint thereafter until June 4, when cough, pleural 
pain, and blood in sputum forced her to return to bed. 


| 


Cuart 7. 


Case 7.—C. T.; male; age 14. Had had a pneumonia(?) of three 
months duration in 1908. Acute onset about Nov. 1, 1912. Ad- 
mitted Dec. 2. Incip. Gaffky 0. 
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January, 1915.] 


First test, Dee. 2. Rapid general improvement thereafter. Dis- 
charged Mar. 31, “ apparently cured.” 

(The rapid rise in tuberculin sensitiveness during the fifth and 
sixth week of observation, unaccompanied by clinical phenomena, 
in an incipient case, is unique.) 


4 
4 
x 


Cuarr 8. 


Cask &8.—E. S.; female; age 17 (?). A slowly progressing case of 
fibroid phthisis, marked by rather frequent light attacks of pleu- 
ritic pain. Incip. II. (History misplaced in sanitarium.) 

First test, Nov. 3. Very gradual progression. At the last test 
patient reacted strongly to 1/100 mg. and lightly to the weakest 
of the three dilutions used that day, 1/10,000. 

Discharged, “ unimproved.” 


Case 9—M. H.; female; age 18. Indefinite onset at about 10 
years in what proved to be tuberculosis of the knee; pulmonary 
symptoms appeared in Nov., 1912. Admitted Feb. 17, 1913. Incip. 
Il (lungs). Gaffky 0. 

First test, Feb. 24. Patient showed but slight improvement 
during stay; the early gain of weight was lost, and pain in the 
knee with accompanying slight fever recurred at irregular inter- 
vals. Such an elevation in temperature was present from June 3 
to 7. Discharged, June 22, “ improved.” 

Hypersensitiveness: 1st test, 2.5; 2d, no reaction at 3.0; 3d, 
3.5; 4th, 3.5; 6th, (?); 7th, 3.0; 8th, no reaction at 4.0; 9th, 3.0. 


Case 10—J. McH.; male; age 17. Onset in impaired health 
Aug., 1911; operation for hydrocele in Jan., 1913, revealed a tuber- 
culous omentum. Admitted Feb. 22, and rated (lungs) Incip. I. 
Gaffky 0. 

First test, Feb. 24. Course marked by persistent tachycardia 
but general improvement; only slight occasional fever. Dis- 
charged, June 30, ‘ arrested.” 

Hypersensitiveness: 1st test, 2.3; 2d, 3.0; 3d, 2.5; 4th, 2.3; 5th, 
3.0; 6th, 2.9; 7th, 3.3; 8th, 3.5. 


Case 11.—L. O.; female; age 15. Large cervical gland in 1910; 
pleural pain and pulm. hemorrhage, 1912; frequent small hemor- 
rhages thereafter. Admitted, Apr. 6, 1913. Incip. III. 

First test, Apr. 9. Course marked by persistent pain in glands, 
occasional pleural pain, and slight hemorrhage, until the middle 
of June; improvement thereafter. Discharged, Sept. 30, 1913, 
“improved.” 

Hypersensitiveness: 1st test, 3.0; 2d, 2.8; 3d, 2.8; 4th, 2.8; 5th, 
2.5. 

Casr 12.—A. W.; male; age 24. Indefinite onset, 1911. Admitted 
May 1, 1915. Incip. Gaffky 0. 

First test, May 5. Course uneventful; normal temperature 
quickly regained, and improvement steady. Discharged, Dec. 1, 
“ favorable.” 

Hypersensitiveness: 1st test, 2.5: 2d, 2.5; 3d, 2.8. 

Case 13.—C. H.; male; age 21. Sudden onset with hemorrhage, 
May 1, 1913, preceded one month by subclavicular tenderness. 
Admitted May 5. Incip. III. 

First test, May 5. Occasional slight fever; course otherwise 
uneventful. Discharged, July 24, “ favorable.” 

Hypersensitiveness: 1st test, 2.7; 2d, 3.0; 3d, 2.7. 


Cask 14.—L. H.; female; age 18. Onset with malaise (three 
months) followed by pulmonary hemorrhage, Apr., 1912. Admitted 
May, 11. Ineip. III, 
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First test, May 5. Course uneventful. Discharged in Aug., 
“ improved.” 

Hypersensitivencss: 1st test, no reaction at 2.5; 2d, 3.0; 3d, 3.0. 

Case 15.—E. D.; female; age 32. Indefinite history of five years’ 
duration. Admitted in May, 1912. Moderately Advanced I. 
Gradual improvement throughout course. 

First test, Nov. 3. Patient doing work as maid satisfactorily. 
Practically without symptoms. 

Hypersensitiveness: 1st test, no reaction at 3.5; 2d, 4.0. 

CaAsE 16.—E. L.;female; age 14. An ailing child. Indefinite 
onset, summer, 1912. Symptoms gradually increasing. Admitted 
May 5, 1913. Incip. II. 

First test, May 5. Disappearance of pulmonary symptoms, but 
failure to gain in weight. “Improved” (June 26). 

Hypersensitiveness: 1st test, no reaction at 3.5; 2d, 4.0. 


| fj j 


Cuart 17. 


CASE 17.—H. G.; male; age 28. Gradual onset during year before 
admission. Admitted, Nov. 30, 1912. Mod. Advanced I. 

First test. Dec. 1. Rapid improvement; furunculosis during last 
half. Discharged, Sept. 1, 1913, “ apparently cured.” 

CASE 18.—S. G.; male; age 17. Onset gradual, 1910; hemorrhage, 
May, 1912. Admitted, July, 1912. Mod. Advanced I. Gaffky 0. 
Superficial abscess (S. aureus) and frank pulmonary hemorrhage 
in Sept.; gradual return to normal temperature; exacerbation in 
early Feb. 

First test, Mar. 10, 1913. Therapeutic pneumothorax induced 
Mar. 25; doing fairly well Apr. 26; increased cough in May. Dis- 
charged in Sept., “ improved.” 

Hypersensitiveness: 1st test, no reaction at 2.0; 2d, 3.0; 3d, 3.2; 
4th, 3.5; 5th, 3.2; 6th, 3.3; 7th, 3.2. 

Case 19.—J. L. M.; male; age 20. Onset gradual; attacks of 
“malaria” (probably genuine) at 17 and at 19; malaise in Feb., 
1913; pleurisy with effusion Mar. 10; tapped. Admitted, May 1. 
Mod. Advanced I. Gaffky 0. 

First test, May 5. Patient had chill while being transported to 
sanitarium; malarial organisms found in blood; prompt response 
to treatment and normal temperature thereafter. Discharged, 
June 28, “ improved.” 

Hypersensitiveness: 1st test, 3.0; 2d, 3.8; 3d, 4.0. 

CAsE 20.—J. J.; male; age 58. Onset insidious; more or less 
persistent cough since early twenties; penumonia at 24; pleurisy 
at 50; worse since Oct., 1911; profuse hemorrhage, in July, 1912, 
forced him to give up work. Admitted, Oct. 17. Mod. Advanced 
II. Gaffky VI. 

First test, Dec. 3. Temperature, never high, slowly fell; rapid 
gain in weight. Discharged in December, “ improved.” 

Hypersensitiveness: 1st test, (2); 2d, 3.0; 3d, 3.0; 4th, 3.2; 5th, 
(7%. 


Cuart 21 


Case 21.—M. L.; female; age 27. Gradual onset in spring of 1910. 
Pleural pain in spring of 1911; pneumonia in Aug.; steady advance 


Ne TH 
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during 1911. Admitted, Aug. 22, 1912. Mod. Advanced I. 
Galfky I. 

Kirst test, Nov. 17. Course marked by asthmatic attacks in- 
creasing in frequency and severity. Marked elevation of tem- 
perature at points indicated by x. Discharged, Mar. 30, 1913, “ un- 
improved.” 


Case 22.—F. H.; male; age 31. Onset indefinite; chronic cough 
for two years. Admitted, Oct. 27, 1912. Mod. Advanced I. 

First test, Nov. 3. Course uneventful; a nervous, complaining 
man; Mar. 7, “ gaining weight"; April 29, “ uneventful"; May 26, 
employed about the sanitarium. Discharged, May 16, “ arrested.” 


Hupersensitiveness: Ist test, (?); 2d, not made; 3d, 3.5; 4th, 3.0; 
Sth, 3.0; 6th, 8th and 9th, not made; 7th, 5.0; LOth, 2.5, llth, 2.5; 
12th, 25 

‘eas | 22a 
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CHART 25 
Case 25.—L. D.; female; age 38. Gradual onset during 1910-12; 
pleurisy Mar., 1912. Admitted, Sept., 1912. Mod. Advanced I. 
First test, Nov 3. Progress unsatisfactory; neuritis in right 
arm, Feb. 6, and later in bed for fever and neuritis latter half of 
March; again in August. Progressing. 


b+. 
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CuHaArT 24 


CASE 24.—M. P.; female; age 19. An hysterical German servant 
girl. Onset at age of 17; exacerbation at 18. Admitted, Nov., 1912. 
Mod. Advanced |. Patient submitted poorly to discipline, and re- 
sultant high fever kept her in bed much of the time. Gaffky IIT. 

First test, Dee. 1. On Jan. 9, received an overdose of tuber- 
culin, i. e.. 1 mg. instead of 1/100,000 mg. as intended, prompt 
and marked location reaction, conjunctivitis (former Calmette), 
and middle ear exacerbation, the last persisting throughout Jan. 
Steady improvement thereafter; was employed as maid in May. 
Discharged as “arrested” in July. Now self-supporting. 


Case 25.—A. C.; male; age 36. Diagnosed at 18. Many mild 
exacerbations in the succeeding years; more acute exacerbation 
during past month. Admitted, Feb. 25, 1913. Mod. Advanced I. 

First test, Mar. 10. Course uneventful. Discharged, Aug. 22, 
“apparently cured.” 

Hypersensitiveness: 1st test, no reaction at 3.0; 2d, 3.0; 3d, 2.8; 
4th, (?); 5th, 3.4; 6th, 3.8; 7th, 3.7. 


Case 26.—A. R.; male; age 39. Pleurisy in 1905 and 1909. 
Cough appeared July, 1912, and health failed thereafter. Ad- 
mitted, Apr. 1, 1913. Mod. Advanced II. Gaffky VI. 

First test, Apr. 9. Gradual improvement. Discharged, Oct. 8, 
“improved.” 

Hypersensitiveness: 1st test, no reaction at 3.5; 2d, 3.2; 3d, 3.5; 
4th, 3.5; 5th, 3.5. 

CASE 27.—M. E.; female; age 19. Onset sudden, Jan., 1913; 
earlier health unusually good. Admitted, Nov. 31, 1913. Mod. 
Advanced I. Gaffky IX. 


| No. 28% 


First test, Apr. 9. Temperature reached normal May 7; patient 
lost weight till Aug., then rapidly gained. Discharged, Oct. :. 
“ arrested.” 

Hypersensitiveness: 1st test, 3.0; 2d, 2.6; 3d, 3.0; 4th, 3.0: Sth, 
Cask 28.—M. K.; male; age 17. Onset insidious; slight dry 
cough in early Mar.; accompanying malaise persisted; first expec- 
toration Apr. 1. Admitted, Apr. 3. Mod. Advanced I. Gaffky 0. 

First test, Apr. 9. Temperature never elevated; rapid gain in 
weight; no expectoration. Discharged in July, “ arrested.” 

Hypersensitiveness: 1st test, 2.7; 2d, 2.4; 3d, 3.0; 4th, 3.2; 


Sth, 3.2. 


CAsE 29.—J. B.; male; age 23. Onset acute, Jan., 1913; hemor 
rhages Mar. 19. Admitted, Apr. 6. Mod. Advanced I. 

First test, Apr. 9. Acute attack pleurisy with effusion, May 21: 
recovery. Discharged, Nov. 21, “ arrested.” 

Hypersensitiveness: 1st test, 2.6; 2d, 1.3; 3d, 3.0; 4th, 3.2; 


5th, 3.2. 


Case 30.—J. L.; male; age 22. Onset acute with cough and 
pleural pain in Nov., 1912. Admitted, Dee. 7. Mod. Advanced I. 
Gaffky 0. 

First test, Dec. 19. While in bed temperature fell rapidly; sharp 
elevations Jan. 27 and Feb. 13 (x); return to normal at discharge, 
Feb, 25; “stationary.” 

Huypersensitiveness: 1st test, 
Sth, 2.5; 6th, (7). 


2.3; 28, 3.2; 34, 3.2; 3.4; 


CASE 31.—A. P.; male; age 17. Onset in 1909; slight exacerba- 
tions; pleurisy in Oct., 1912. Admitted, Mar. 15, 1913. Mod. 
Advanced I. 

First test, Mar. 24. Pain in umbilical region, probably tub. 
origin, Mar. 25; it disappeared gradually with improvement in 
patient. Loss of weight to May 23; regained in June. Discharged, 
July 7, “ arrested.” 

Hypersensitiveness: 1st test, 3.0; 2d, 2.8; 3d, 3.0; 4th, 3.5; 
5th, 4.0. 


Cask 32.—J. L.; male; age 44. Long indefinite history; pleurisy 
in 1905; unusual winter exacerbation, Nov., 1912. Admitted, Jan. 
11, 1913. Mod. Advanced I. Gaffky II. 

First test, Jan. 12. Rapid gain in weight. Discharged, Mar. 
14, “ improved.” 

Hypersensitiveness: 
at 3.5; 3d, 3.0; 4th, 3.0. 


lst test, no reaction at 3.0; 2d, no reaction 


Case 33.—L. M.; female; age 36. Onset indefinite, 1911; acute, 
Mar., 1913. Admitted, Apr. 26. Mod. Advanced I. 

First test, May 5. Course uneventful save for slight pharyn- 
gitis and hyperacidity; improvement steady. Discharged, July 
24, “ arrested.” 

Hypersensitiveness: 1st test, 3.0; 2d, 3.3; 3d, 2.8. 


Case 34.—A. S.; male; age 55. Heavy cough in 1897, with fre- 
quent digestive disturbances thereafter; pleurisy with effusion, 
Feb., 1913. Admitted, May 19, 1918. Mod. Advanced I. Gaffky III. 

First test, May 24. Steady improvement till attack of diarrhea 
with fever on Aug 9. Discharged, Mar., 1914, “ arrested.” 

Hypersensitiveness: 1st test, 2.3; 2d, 3.0. 


Case 35.—C. H.; male; age 25. Onset sudden, May, 1912, with 
pleural pain and loss of weight. Admitted in Nov. Mod. Ad- 
vanced I. Gaffky I. 

First test, Apr. 21. After pleuritic pain disappeared (Dec. 21) 
patient gained weight for two months and held gain; course un- 
eventful. 

Hypersensitiveness: 1st test, (?); 2d, 3.5. 


| 

| 
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January, 1915.] 

Case 36-—T. S.; male; age 25. Cervical adenitis at 19, reap- 
pearing at 24, with failing health; acute onset, Jan., 19138. Ad- 
Mod. Advanced. 

Improvement very slow, otherwise course 


mitted, May 5, 1918. 
First test, May 5. 
uneventful. Discharged, June 19, “ favorable. 
Hypersensitiveness: 1st test, 3.0; 2d, 3.0; 3d, 3.0. 


Onset acute with repeated 
Mod. Advanced I. Almost 


Case 37.—J. B.; female; age 25. 
hemorrhages. Admittea, June, 1912. 
symptomless in Oct.; also late in Nov. 

First test, Dec. 4, 1912. Patient deemed an “arrested” case. 
On Jan. 2, 1913, reacted to tuberculin, and had to return to bed; 
recovered quickly, and on 30th took up work as maid. 


Hypersensitiveness: 1st test, no reaction at 3.0; 2d, 2.0; 3d, (7). 


| 


Cuarr 38. 


Onset acute, June, 1912; 
Gaffky (?). 
fever 


Case 38.—C. D. F.; male; age (7). 
progressive. Admitted, Sept. 14. Mod. Advanced II. 
First test, Dee. 3. Patient confined to bed with high 
reacted severely at third test; therapeutic pneumothorax induced 
at fifth test, with rapid symptomatic improvement till tenth test; 
thereafter patient was threatened with relapses; loss of weight. 


+ 


CHartT 39. 


Case 39.—J. T.; male; age 40. Onset gradual in Aug., 1912; 
progressive to admission, Oct. 10. Mod. Advanced. Gaffky VI. 

First test, Dee. 17. Therapeutic pneumothorax induced, Dec. 
14; patient aHowed up at fourth test; overworked himself during 
next week, and confined to bed until Feb. 24 (eighth test); steady 
improvement thereafter. 


Case 40.—R. M.; male; age 35. Tub. history of four or five 
years’ duration. Admitted in June, 1912. Mod. Advanced II. 
Gaffky VII. Slight exacerbation during Sept. and more severe 
in Noy.; patient apparently doing poorly. ; 

First test, Nov. 3. Some improvement recorded during next six 
weeks, and steady improvement thereafter. On Apr. 18 (12th 
test), patient (then in therapeutic tuberculin class) reacted to 
usual dose of tuberculin with slight local and general reaction. 
Discharged, May 1, “ improved.” 

Hypersensitiveness: 1st test, 4.0; 2d, 3.5; 3d, 2.5; 4th, 2.5; 5th, 
2.3; 6th, not made; 7th, 2.2; 8th, 2.8; 9th, 3.0; 10th, and 11th, not 
made; 12th, 2.6; 13th, 3.2; 14th, not made; 15th, 3.8. 


CAse 41.—L. L.; female; age 22. Onset, Mar., 1911; exacerba- 
tion, 1912; gradual progress. Admitted, Feb. 14, 1913. Mod. Ad- 
vanced II. 

First test, Feb. 24. A neurotic girl with frequent complaints 
of pleural pain, lessening in frequency to discharge, Aug. 14; 
“ arrested.” 

Hypersensitiveness: 1st test, no reaction at 3.0; 2d, 3.0; 3d, 3.0; 
4th, 3.0; 5th, not made; 6th, 3.3; 7th, 3.5; 8th, 3.0. 
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Cuart 42. 


Onset in 1907; slight exacer- 
Ad- 


CASE 42.—C. K.; female; age 29. 
bation almost yearly; last one more marked, but not acute. 
mitted, Jan., 1913. Mod. Advanced II. 

First test, Jan. 12. Slow improvement under rest in bed till 
Apr. 18; allowed home for one week; pelvic inflammatory condi- 
tion of low grade with temperature 99°-100°, and complaints of 
weakness kept patient in bed till Aug.; diminished rales. Dis- 
charged in Sept., “ improved(?).” 

CASE 43.—N. H.; female; age 12. Never a healthy child; 
“typhoid pneumonia ” at 7; inmate of another sanitarium, 1909-11; 
exacerbation in Dec., 1912; much better on admission, Mar. 22, 
1918. Mod. Advanced III. 


First test, May 5. Steady and rapid improvement; without com- 


plaint on Apr. 7. Discharged, Feb., 1914, “ improved.” 
j ' 


Cuartr 44. 


Case 44.—J. S.; male; age 51. Chronic cough for 15 years, 
following “typhoid pneumonia’; recent increase in symptoms. 
Admitted, Sept. 23, 1912. Mod. Advanced II. Gaffky VI. 

First test, Jan. 27. Gradual improvement to July; small hem- 
orrhage; loss of weight. Discharged in Aug., “ unimproved.” 

Cask 45.—L. F.; female; age 25. Sudden onset in Aug., 1911; 
poor health continued without exacerbation. Admitted, Aug., 1912. 
Mod. Advanced II. Gaffky II. 

First test, Dec. 3. Patient gained steadily in weight and im- 
proved generally; pleuritic pains vanished. Temperature normal 


throughout. Discharged, Jan., 1913, “ arrested.” 

ivy 


CHartT 46. 


Case 46.—A. N.; female; age 20. Cervical gland appeared in 
1910, and became gradually larger and more painful; slight pul- 
monary symptoms. Admitted, Jan. 18, 1913. Mod. Advanced II 
(lungs). 

First test, Jan. 27. Patient confined to bed by frequent eleva- 
tions of temperature (100° + to June 20); moderate gain in weight. 
Discharged, June 21, “ improved.” 

Case 47.—F. S.; female; age 10. Admitted, Mar., 1912. 


Advanced II. Steady improvement. 
First test, Mar. 24, 1913. Pleurisy, Mar. 27. Discharged, April 3. 


Mod. 


Sudden onset with malaise, 
Admitted, May 29. Mod. 


Case 48.—J. N.; male; age 39. 
cough and hemorrhage, Feb., 1913. 
Advanced I. 


— 
| 
KT 
| 
| 
j 
| 
| 
| 
| 
| 
| 
| 
| 
| 


18 JOHNS HOPKINS HOSPITAL BULLETIN. 


Reappearance of expéctoration and pain, 
Discharged, Sept. 30, 


First test, June 4. 
June 12; of pleuritic pain, June 25. 
“ arrested.” 


| | | ee. 

CHartT 49. 


Case 49.—McK.; male; age 29. History of several years’ dura- 
tion. Admitted, Mar., 1912, and subjected to therapeutic pneumo- 
thorax soon after; at first improved, then gradually failed. In 
Dec., 1912, rated Mod. Advanced III. 

First test, Dec. 17. Course marked by continued fever and 
gradual failure. Death (x) soon after removal to home (over- 
exertion ?). 


Cuart 50. 


CASE 50.—W. N.; male; age 34. Onset acute, Jan., 1912; symp- 
toms increasing to admission in Nov. (acute nephritis, following 
debauch). Mod. Advanced III. Gaffky VII. 

First test, Jan. 27. Condition improved steadily; therapeutic 
pneumothorax begun Mar. 22; inflations indicated by (x); only 
elevation of temperature, May 28 and 30. Discharged, Aug. 30, 
“ improved.” 


Cuart 51. 


Case 51.—S. L.; female; age 20. Onset gradual, 1909; course 
gradually progressive. Admitted, May, 1912.. Mod. Advanced I. 
Gaftky VI. Progressed. 

First test, Nov. 3. Slow progression; therapeutic pneumothorax, 
April 26; result uncertain; June 14, in bed 10 days for fever, pain 
and increased cough.’ 
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CuHartT 52. 


Case 52.--L. T.; male; age 39. Onset sudden, with pneumonia, 
1909; subsequent impaired health; fever and cough, July, 1912. 
Admitted, Oct., 1912. Far Advanced I. Gaffky VII. 


* The patient had completed a course of tuberculin administered 
in another clinic several years before the date of the first test. 
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First test, Nov. 3. Course marked by steady gain in weight: 
temperature above 100° till Dec.; thereafter below; pleuritic pain 
not noted after late in January. Discharged, Mar. 12, “ improved.” 


Case 53.—C. T.; male; age 28. Indefinite onset in June, 1911; 
steadily failing health till admission in June, 1912. Far Advanced 
I. Gaffky VII. 

First test, Nov. 3. Steady gain in weight. Temperature fell to 
normal in Sept., and remained low until discharge; pleural pain 
had disappeared at that time. Discharged, Feb. 15. 

Hypersensitiveness: 1st test, no reaction at 3.0; 2d, 3.0; 34, 
4th, 5th, (?); 6th, 4.0; 7th and 8th, no reaction at 4.0. 
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Cuart 54. 


Case 54.—L. P.; female; age 55. Onset gradual; when first 
tested, Nov. 3, had been a patient in the hospital for several 
months. Far Advanced I. Gaffky (?). 

First test, Nov. 3. On Dee 1, reacted violently, with markedly 
swollen arm; had apparently quite recovered by Dec. 15. Pro- 
gressive gradual failure. In Apr. was quite ill for two weeks, all 
symptoms being marked. 


CuHart 55. 


Case 55.—J. P.; male; age 43. Onset insidious, 1908; chronic 
cough and pleural pain followed exposure; slow progression. Ad- 
mitted, Dec. 30, 1912. Far Advanced II. Gaffky VI. 

First test, Jan. 27, 1913. Improved somewhat in Feb.; remained 
stationary in Mar.; all symptoms worse in Apr.; gradually pro- 
gressing; tuberculous laryngitis. 

(Between Apr. 5 and 26, patient received nearly 40 cc. of 
“Phylacogen.” He at first experienced some relief, then became 
much worse. ) 


Case 56.—H. F.; male; age 32. Chronic cough for four years; 
worse during last year. Admitted, Mar. 12, 1913. Far Advanced 
Ill. Gaffky VII. 

First test, May 5. Patient improved somewhat during Apr. and 
May; expectorated blood in May and later ran high fever, then im- 
proved. Discharged in Sept., “ improved.” 


Case 57.—E. W.; female; age 26 (?). Insidious onset and slow 
progress during past four years; slight exacerbation during month 
before admission, Mar. 3, 1913. Far Advanced I. 

First test, Mar. 10. Slight improvement during first two weeks, 
then stationary or slowly failing; did not react to 1% and 5% con- 
junct. test. Skiagraph showed wide-spread infiltration; sputum 
scanty and negative for tubercle bacilli. Discharged, June 2, 
“ unimproved.” 

Hypersensitiveness: 1st test, no reaction at 3.0; 2d, 3.5; 3d, 3.5: 
4th, 3.5; 5th, 3.8; 6th, 4.0. 


Case 58.—R. J.; female; age 20. Onset gradual, 1910; began to 
lose weight in Sept., 1912. Admitted, Feb. 25, 1913. Far Advanced 
I. Gaifky VII. 

First test, Mar. 24. Course progressive to death, Aug. 9. 
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Hypersensitiveness: 1st test, no reaction at 3.5; 2d, 3.0; 3d, 3.0; 
reaction at 3.5; 4th, 4.0 


4th, ne 

f 
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Cuart 59. 


Case 59.—W. C.; male; age 22. Onset in 1911, with persistent 
cough. Admitted in Oct., 1912. Far Advanced I. Gaifky IV. 

First test, Nov. 3. Course marked by sharp elevations of tem- 
perature associated with pleuritic pain on Dec. 4, at intervals 
during next two months (Jan. 22), and (slight) on Feb. 20; normal 
temperature and absence of pain thereafter; increasing amounts 
of work in Farm Colony until discharge in July. 


Cuarr 60. 


Case 60.—C. W.; male; age 32. Onset gradual, 1911; increasing 
symptoms and aphonia on admission, Feb. 20, 1918. Far Ad- 
vanced I. Gaffky IIL. 

First test, Feb. 24. Feb. 26, acute pain and loss of weight. Mar. 
24, “much improved.” Died June 25. 


Case 61.—J. D.; female; age 13. Onset in 1911; course progres- 
sive. Admitted in Sept., 1912. Far Advanced II. Gaffky (7). 
First test, Nov. 3. Disease progressed to death, Dec. 23. 


Case 62.—N.; female. Far Advanced. First test, Nov. 17. 
“ Arrested.” 

(History not available.) 

Hypersensitiveness: 1st test, (?); 2d, 4.0; 3d, 3.5; 4th, (2); 5th, 
3.3; 6th, 3.2; 7th, 3.0; 8th, 4.0; 9th, 3.3. 


Case $3—KR.; male. Far Advanced. First test, Jan. 27. 
“ Improved.” 

(History not available.) 

Hypersensitiveness: 1st test, 2.0; 2d, 2.0; 3d, no reaction at 2.5; 
4th, no reaction at 3.0; 5th, 3.5; 6th, 3.5; 7th, 3.5; 8th, 3.5; 9th 3.8; 
10th, 4.0. 
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CHART 64. 

Case 64.—M. J. S.; male; age 37. Onset insidious, Oct., 1910, 
with persistent cough; pleural pain more frequent and more 
marked during last six months. Admitted, Oct., 1912. Far Ad- 
vanced II. Gaffky V. Marked clubbing of fingers. 

First test, Dee. 3. Improved during Nov.; fever in Dec.; im- 
provement in Jan.; cough less. Much better in Feb., no fever; 
cyanosis and dyspnea marked in Apr. Discharged in Aug., “ pro- 
gressing.” 
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Cuarts 67, 68, 69, 70. 


Cases 65, 66, 67, 68, 69, 70.—These were far advanced cases, 
the patients dying. 

These curves are of value oniy in indicating that certain grades 
of hypersensitiveness were not present, i. e., the patient did not 
react to the dilution of tuberculin next above that indicated by 
the position of the circle (O). 


Relation of Tuberculin Hypersensitiveness to Tuberculin 
Therapy.—As has been said above, 12 of the curves show also 
the relation existing between the grade of tuberculin hypersen- 
sitiveness found in certain patients and the dose of tuberculin 
tolerated by those patients when it was administered thera- 
peutically according to Trudeau’s method. 

The curves of these patients are repeated below, and data 
as to the amount of tuberculin administered (Human Bouil- 
lon Filtrate) are given in relation to the intracutaneous tests. 
(When the day of the test coincided with the day of therapeu- 
tic administration and the amount given intracutaneously 
formed any appreciable fraction of the therapeutic dose for 
the day, it was reckoned as part of that dose.) 

These curves fail to show any relation between the amount 
of tuberculin tolerated when administered subcutaneously by 
Trudeau’s method and the grade of hypersensitiveness present 
in that patient as measured by the intracutaneous test. A 
glance at the curves shows this. 

These charts show that patients with incipient pulmonary 
tuberculosis usually entered the sanitarium while showing 
marked hypersensitiveness to tuberculin, and that this hyper- 
sensitiveness diminished rapidly under rest in bed and im- 
proved diet. 

If the patient did well, the hypersensitiveness fell and re- 
mained down; if he did badly, it rose, falling again as the 
patient improved, 

The curves of the advanced cases show that the rise in hyper- 
sensitiveness earlier observed, increases up to a maximum, 
that varies with the individual perhaps, as the disease pro- 
gresses, and then falls. (The patient may even fail to react 
to the maximum dose employed in this study, « e., .01 mg.) 

The curve of hypersensitiveness in an early and improving 
case of pulmonary tuberculosis, and that in an advanced and 
progressing case, may be similar in appearance, and are to 
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he distinguished one from the other only with the clinical 
history at hand. 

Cases that are progressing slowly, give a long, gradual rise, 
cf., Case 54; those progressing rapidly may give a sharper, 


more abrupt rise, ¢f., Case 49, 
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Moderately advanced Cases vield varied curves with rises and 
falls corresponding roughly with the patient's condition. 

Such patients usually entered the institution during or 
soon after an exacerbation and presented elevated hypersensi- 
tiveness: this fell as they responded to treatment, rose when 
they failed to do so. 

The degree of hypersensitiveness present in an individual 
apparently bears no relation to the amount of pulmonary 
involvement present ; the degree of hy persensitiveness does 
appear to be related to the activity of the focus and to the 
patient's response, 

Cases of quiescent incipient pulmonary tuberculosis, and 
arrested advanced pulmonary tuberculosis and dying patients 
may all present the same degree of hypersensitiveness on a 
given day. 

No definite interval between the appearance of an exacer- 
bation and the development of hypersensitiveness was observed. 
Where the case was carefully watched the rise in hypersensi- 
tiveness never gave warning of an approaching exacerbation ; 
it rather confirmed the opinion that such was in progress, 

It is difficult to generalize even where many examples are 
hefore one, Certain glaring exceptions are apparent, as for 
example, Case 7, where steady clinical improvement was ac- 
companied by a rise in hypersensitiveness, and perhaps also, 
Case 17.° 

Ilowever, a careful review of the curves here presented seems 
to warrant the following conclusions : 

Conclustons.—Individuals suffering from pulmonary tuber- 
culosis present marked tuberculin” hypersensitiveness soon 
after the clinical onset of the disease. This hypersensitiveness 
diminishes if they improve and fluctuates or remains sta- 
tionary, if they do not improve. More advanced cases, in 
time of exacerbation, present this elevated hypersensitiveness 
again; it rises or falls, following more or less closely the clini- 
cal course of the disease. Toward death, it may rise much 
higher, and then fall until it fails entirely. 

In closing I wish to express my thanks to Dr. Louis V. 
Hamman for suggesting the present study and for his con- 
tinued interest in the work, 
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‘In some cases the explanation is doubtless to be sought in the 
interaction of toxins derived from secondary infections in the 
pulmonary focus or elsewhere. Von Pirquet, Ellerman and Erland- 
sen, and many others have noted the marked effect of certain 
secondary infections upon tuberculin hypersensitiveness. No clear 
example of this appeared in the present study. 
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THE RELATION OF THE SENSORY NERVES TO INFLAMMATION. 


By 


N. 


AND 


Stevenson, M. D., 


Mont R. M. D. 


(From the Pathological Department of The Johns Hopkins University.) 


The relation of the sensory nerves to inflammation is an 
unsettled question. It is generally believed that an area 
deprived of its sensory nerve supply is more susceptible to 
injury, but recent observations tend to show that the inflam- 
matory reaction in such an area is beneficially modified. In 
the following paper the literature will first be reviewed and 
then certain experimental and clinical data which have a bear- 
ing upon this subject will be presented. 

Head's observations ' (1905) on the regeneration of sensory 
nerves in his own arm are of importance. He found that 
following section of the sensory nerve the anesthetic area 
was particularly prone to infections which healed slowly. With 
the regeneration of the protopathic nerve fibres, which were 
the first to regenerate, the lesions cleared up rapidly in this 
area, and the increased susceptibility to infection ceased. 
(1906) emphasized the effect of local anwsthesia upon 
inflammations. He applied local anesthetics to inflamed areas 
and operative wounds of the nose and throat, and concluded 


Spiess 


that the course of the inflammations was shortened and that 
the wound healing was much more rapid. 

Bruce’ (1910), working in Meyer’s laboratory, studied by 
experimental methods the influence of the sensory nerves upon 
inflammation. After producing peripheral anwsthesia by sec- 
tion of the cord, he found no modification of the inflammatory 
reaction to croton oil in the anesthetic area. After section of 
the posterior root at a point proximal to the ganglion there 
was likewise no deviation from the normal reaction. This was 
also found to be the case if the posterior root was sectioned at 
a point distal from the ganglion and the reaction tried immed- 
iately after the operation. On the other hand, a decided diff- 
erence in the inflammatory reaction, as compared with the 
normal, was found if the nerve sectioned at a point peripheral 
irom the ganglion was allowed to degenerate before the reac- 
tion was tried. At this time he obtained a complete suppres- 
the reaction in the anesthetic area. The nerve 
sectioned in this experiment was the ophthalmic branch of the 
Bruce also observed that in eves made anesthetic 


sion of 
trigeminus, 
by the local application of alypin, practically no reaction to 
irritants was produced. From these experiments he concluded 
that the sensory nerve endings were the elements that con- 
trolled the inflammatory reaction, and that this control was 
probably exerted by an axone reflex between the sensory nerve 
endings and the blood vessels. 

Jacobson* (1910) found that in denervated areas there 
Was no deviation from the normal repair of wounds, She 
concluded that trophic disturbances could be explained by 
changes in the vasomotor system with increased susceptibility 
to infection, or by the loss of the protective reflexes from 


lack of sensibility to injurious agents. Recently Januschka ° 


(1913) has shown that many substances including calcium 
lactate, magnesium sulphate, sodium salicylate, phenacetin, 
quinin, morphin, chloral, adrenalin, and ether modified the 
inflammatory reaction to mustard oil in the eye. Basing his 
conclusions upon the previous experiments of Bruce, Ja- 
nuschka concluded that this influence was probably due to the 
action of the drugs upon the sensory nerve endings. 

The definite results of Bruce and Januschka indicating an 
amelioration of the inflammatory reaction, as contrasted with 
the generally accepted idea that there is an increased suscepti- 
bility to injury in parts deprived of their sensory nerve supply, 
have led the authors to repeat in part their experiments. 


EXPERIMENTS. 

The experiments to be reported may be divided into two 
main groups. In the first an attempt was made to repeat and 
amplify the observations based on the animal experiments 
recorded in the literature: while in the second group advantage 
was taken of various lesions which had produced areas of 
anwsthesia in patients admitted to the surgical and medical 
clinics of The Johns Hopkins Hospital. 


GROUP I. 

(A) 
Following section and degeneration of the ophthalmic branch 
of the trigeminus nerve; (B) after the application of local 
(C) tollowing the administration of mor- 


In Group | the inflammatory reaction was studied: 


wmestheties and 
phin and chloral. 

(A) The procedure for sectioning the ophthalmic branch 
of the trigeminus was as follows: The operations were always 
performed under aseptic precautions and ether anesthesia. 
The right side was arbitrarily chosen for the operative pro- 
cedure in all cases. A transverse incision was made across the 
head between the eves and the base of the ears, which was 
extended on the right side to 1 em. below the maxillary pro- 
cess. The skin was retracted and the underlying fascia, 
muscle, and periosteum were cut along the line of the skin 
With a trephine a small button was removed from 
In the 


incision. 
the skull on the right side as low down as possible. 
removal of this button great care was exercised not to damage 
the dura. The dura was then freed from the skull in the 
direction of the Gasserian ganglion and the opening in the 
skull enlarged with a rongeur. The brain and dura were re- 
tracted from the skull with a small section lifter until the 
nerve came into sight. 

A considerable number of operations were unsuccessful, 


either on account of excessive bleeding, or because the ophthal- 


mic branch of the trigeminus gave off a small radicle close to 
The 


the ganglion, which was not reached at the operation. 


» 
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animals stood the operation well, post-operative infection 
being unusual, Half-grown rabbits were more satisfactory to 
operate upon, because it was much easier to cut through the 
bone in the region of the nerve. It was not found necessary 
to treat the eye of the side on which the operation Was per- 
formed for post-operative conjunctivitis. This usually oc- 
cured two or three days after operation, but was slight in 
amount and cleared up in a day or two without injury to the 
eve. Eight of the operations were successful. 

The inflammatory reaction of the anwsthetic eve to mustard 
seed oil, the normal eye being used as a control, was studied at 
periods of from eight days to three months after the operation. 
The protocol of rabbit No. 10 will be given in full as an ex- 
ample. Two other protocols will be given in abstract form. 


PROTOCOL, 

Rabbit No. 10. 1/18/13: 10.30 a. m. Operation with seetion of 
the ophthalmic branch of the N. trigeminus on the right side. 

4.30 p.m. The animal has completely recovered. The right eye 
is anesthetic. 

1/20: The right eye is injected and there is a purulent exudate 
present. The eye is irrigated with normal salt solution. 

1/22: There is a slight corneal erosion and injection of the 
vessels. Salt irrigation. 

1/23: The right eye is injected and a purulent exudate and 
corneal ulcer are present. Irrigated as before. 

1/26: Eyes are without signs of inflammation except for a cor- 
neal opacity in the right eye, At 12.15 p. m., one drop of mustard 
seed oil is placed in each eye. 


RIGHT EYE. | LEFT EYE. 


1/26: 12.25 p.m. Slight in- A slight injection is present. 
jection and edema. 

12.35 p. m. Slight injection 
and marked edema. 

12.45 p.m. The edema of the 
upper lid is more marked and 
there is injection of the vessels. 

12.55 p. m. Very marked | Marked injection and a defi- 
edema of the upper lid and | nite edema. 
definite @dema of the pericor- 
neal conjunctiva. The vessels 
show indistinct injection in 
these areas, but in the lower lid, 
where the cedema is less, the in- 
jection is more marked. 

1.05 p. m. The edema is a 
little increased, and the vessels 
are a little less distinct. 

15 p.m. Extreme edema of 
the upper lid and of the sclera. 


Injection is a little more 
marked than before. 
Little change. 


A definite @dema with injec- 
tion of the vessels and a few 
flecks of exudate. 

The @dema has increased a 

little and the injection is well 
marked. 
.30 p.m. Extreme edema of Marked edema of the upper 
the upper lid and sclera; the in- | lid and sclera with definite 
jection of the lower lid is less | wdema of the lower lid. The in- 
jection is less marked. 

The e@dema has increased but 


_ 


marked. 
145 p. m. No apparent 

change 
2 p. m. 


| . . . . 
the injection is less apparent. 


Extreme edema of the upper 
lid and sclera with well-marked 
cedema of the lower lid. The in- 
jection is very slight. 

Extreme cedema of both lids 


No apparent change. 


2.15 p.m. Cédema a little less 
marked. The vessels are more 
clearly seen than in the left eye. 
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RIGHT EYE. LEFT EYE. 


2.15 p. m. Marked cdema. 
The injection is not very appar- 
ent. 

4.45 p.m. The edema has di- 
ninished. The injection is more diminished. Vessels a little 
marked than in the left eye. niore prominent. 

S p.m. The edema is much The wdema has diminished 
less than in the left eye and less but is well marked. The vessels 
than at 4.45. Injection more are less distinct than those in 
apparent. Exudate present. the right eye. An abundant 
exudate. 

1/27: 10 a. m. Very slight Definite edema. Injection of 
edema and injection of the ves- | the vessels with a few sma!l 
sels with a few small hemor- | hemorrhages. A thick, white 
rhages. Injection of the peri- | exudate is present. 
corneal vessels. An exudate is 
present. 

1/28: 12 m. There is very Intense injection of the ves- 
slight edema with slight injec- | sels with hemorrhages and a 
tion of the vessels. thick purulent exudate. Marked 
cedema of the lids. 

1/29: Slight clouding of the Deep injection with diffuse 
cornea and only slight injection | reddening and slight wdema. 
or edema. | Opacity of the cornea is present. 
The exudate has somewhat di- 
minished. 

Little change from 1/29. 


(Edema very extreme; vessels 
very indistinct. 


The edema has very sliglitly 


1/30: 10.30 a.m. Practically | 
no injection or edema and very 
slight exudate. 

2/6: 2 p.m. Normal. The injection is still very 
marked and a thick exudate is 
present. In the center of the 
cornea is an ulcer through 
which protrudes the lens. 

Little change. 

Purulent exudate diminished 
Vessels extending well into the 
cornea. Injection diminished 

The injection is slight and the 
cornea is clearing. 

Normal except for a corneal 
opacity. Vessels not visible in 
the cornea. 


2/10: Normal. 
2/14: Normal. 


2/23: Normal. 


to 


Normal. 


4/25: Three months and seven days after the operation the eyes 
are normal except for an opacity in the left cornea. The reaction 
is now repeated. 

2.40 p.m. One drop of mustard seed oil is placed in each eye. 

RIGHT EYE. LEFT EYE. 

There are definite mdema, 
slight injection and lacryma- 
tion. 

3 p.m. C£dema and injection The edema has increased and 
slight. Cloudy exudate present. | is very marked. Injection 
slight. There is a cloudy exu- 
date. 

The edema has increased and 
is very marked. Diffuse injec- 
tion and exudate. 


2.50 p. m. Lacrymation and 
injection are marked. 


3.10 p. m. Diffuse injection. 
The edema is marked but less 
than in the left eye. Exudate 
present. 

3.30 p. m. Diffuse injection. The edema has increased and 
Qidema not much changed. Exu- | there is a diffuse injection. 
Exvdate about the same. 

The edema is increased and 
the injection is diffuse. 


date about the same. 
4 p.m. Qédema a little in- 
creased. The injection is diffuse. 


| 
| 


| 
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RIGHT EYE. LEFT EYE. 
(Edema very prominent but 
injection less evident. 


455 p. m. The edema in- 
creased but not extreme. The 
vessels are little changed. Cor- 
neal clouding is present. 

4/26: 10.15 a.m. Intense in- 
jection and slight oedema. 
Flecks of exudate are present. 

4/27: 10.30 a.m. There isa 


Same as right eye. 


27: The injection is brilliant with 
prilliant pericorneal injection | barely visible vessels extending 
with small vessels extending into the cornea. There is also 
into the cornea 15 mm. Slight | a purulent exudate with cloud- 
exudate and edema with cloud- | jing of the cornea. 
ing of the cornea. 

428: 3. p.m. The injection 
is marked but diminished and 


The injection is much more 
than in the right eye. There is 
the cornea is cloudy with vessels | corneal clouding and the exu- 
extending into it. Slight exu- | date is more than in the right 
date and «edema. | eye. Slight edema. 

4/29: 10.30 a.m. There are The injection is a little less 
marked injection, slight edema, than in the right eye; the 
corneal clouding, and purulent | w@dema is a little more. The 
exudate. corneal clouding and purulent 
exudate are the same. 

Same as in right eye. 


5/1: 9.30 a. m. There is a | 
brilliant injection with exten- | 
sion of the vessels farther into 
the cornea. Slight edema and 
exudate are present. 

5/2: Little change. 

5/3: 3.30 p.m. The injection 
is diminished but still marked. | 
Slight exudate and edema. 

5/5: 9. 40 a.m. The injec- 
tion is well marked. Slight exu- 
date and edema. 

5/10: 3 p. m. Slight injec- 
tion and corneal clouding with 
barely visible vessels extending 
into it. 

5/21: Slight injection. The 
cornea is clear except for mi- 
nute vessels. Slight exudate. 

5/27: Definite injection and 


exudate. 


Same as in right eye. 
Same as in right eye. 


Same as in right eye. 


There is definite injection. 
The vessels extending into the 
cornea are well seen. 


The same as in the right eye 
except that the injection is a 
little more. 

The same as in the right eye. 


5/28: Dead. Autopsy: The ophthalmic nerve has grown to- 
gether so that it is impossible to tell whether it was sectioned at 
operation or not. Other animals in which the severed ends of the 
nerve were found to be separated, however, gave the same reaction 
as that seen eight days after operation in Rabbit No. 10. 


Summary of ‘Protocol—The right ophthalmic branch of 
the trigeminus was sectioned at a point distal from the Gas- 
serian ganglion, Mustard seed oil was applied to the eyes on 
two successive occasions, the first being eight days after opera- 
tion, this period being allowed for the degeneration of the 
nerve to take place. At the time of the application the eyes 
were apparently normal except for anwsthesia of the right eye. 
At first the inflammation was equal in the two eyes, but on 
the fifth day it had subsided to normal in the anesthetic eye. 
The control eye continued to show some reaction and the 
inflammation did not subside for a month. Three months and 
seven days after the operation the eyes were normal and mus- 
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tard seed oil was again applied. The reaction was now 
similar in the two eyes and continued for about a month. 

Summary of Protocol of Rabbit No, 49.—Thirty-five days 
after section of the ophthalmic branch of the trigeminus, 
mustard seed oil was applied to both eyes. On the anwsthetic 
side a well-marked reaction was obtained, which began to 
subside on the third day, the return to normal taking place by 
the sixth day after the application of the irritant. ‘The control 
eye up to the time of the animal’s death, on the eighth day, 
showed a well-marked reaction. 

Summary of Protocol of Rabbit No. 15.—Two months after 
operative section of the ophthalmic branch of the trigeminus 
nerve mustard seed oil was placed in each eye. The reaction 
in the anwsthetic eve was well marked for ten days, a return 
to normal being noted on the fifteenth day. An inflammatory 
reaction was still present in the control eye at the end of one 
month. 

(B) The experiments with local anesthesia were carried out 
according to the method employed by Bruce. A 10 per cent 
solution of alypin was used to produce anesthesia. One drop 
of this solution was placed in one eye of a rabbit every 10 
minutes throughout the experiment, the other eye being saved 
for control. Following the third drop of the anwsthetic, one 
drop of mustard seed oil was placed in each eye. Five of these 
experiments were carried out, all of which gave similar results. 
A sample protocol follows. 


PROTOCOL. 


Rabbit No. 2: Both eyes are normal. One drop of alypin is 
placed in the right eye at 10.10 a. m., and at ten-minute intervals 
throughout the experiment from this time. At 10.30, the right eye 
being anesthetic, one drop of mustard seed oil is placed in each 
eye. 

RIGHT EYE. | LEFT EYE. 


10.40 a.m. Slight edemaand | Slight edema and injection. 
injection. 


10.50 a.m. No change. 


(Edema and injection a little 
more marked. 

The edema has increased and 
is a litthe more marked than in 
the right eye. The injection is 
a little less apparent than in the 
right eye. There are a few 
flecks of exudate. 

The wdema has slightly in- 
creased; injection much more 
prominent. 

The edema and injection have 
increased but very little. 

Well-marked edema and in- 
jection with slight exudate. 


1l a.m. The injection is a 
litle more marked. The edema 
is unchanged and there are a 
few flecks of exudate. 


11.10 a. m. The injection is 
a little less prominent and the 
o@dema unchanged. 

11.30 a. m. Little change. 


11.40 a. m. Definite edema | 
and injection with slight exu- | 
date. 

From the foregoing protocol it will be seen that a definite 
reaction was obtained to mustard seed oil in the eye made 


anesthetic by alypin. 

(C) In the third division of the animal experiments, the 
effect of chloral and morphin upon the mustard seed oil reac- 
tion in the eye was studied. The method and dosage employed 
were similar to those of Januschka. The protocols follow. 
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Rabbit lm. Weight 2400 gms. A 5 per cent solution of 
morphine sulphate given in three doses: at 3 p. m., 10 ce..; at 
3.30 p. m., 10 ec.; at 4.07 p. m., 10 ce.; the drug being given by 
subcutaneous injection. At 4.02 p. m. mustard seed oil is placed 


in one eye. 


1.13 p.m. Slight injection. 
4:33 * 
4.35 “ 
445 
4.55 
5.10 “ 


The next morning the animal was found dead. 

Rabbit le. Weight 1440 gms. The eyes are normal. At 3.05 
p.m, 11 ce. of a 10 per cent solution of chloral hydrate is given 
by stomach tube. At 3.35 p. m., the corneal reflex is not present 
and one drop of mustard seed oil is placed in one eye. 

3.45 p.m. Very slight injection. 


‘ “ 


4.10 ” Slight injection and very slight edema. 

4.40 - Well-marked edema with injection obscured. 
5.00 ” (Edema little increased. 


On comparing the reaction to mustard seed oil in the eyes 
of the animals treated with morphin’ and chloral with the 
reaction in the control eyes in the other experiments, it will 
be seen that a slight but definite deviation from the normal 
reaction is present. Only one of each of these experiments 
was carried out. 


DISCUSSION, 


In the eye in which anesthesia has been produced by section 
of the ophthalmic branch of the trigeminus and the nerve 
ullowed to degenerate, it is seen that a well-marked inflam- 
matory reaction results, following chemical irritation, This 
reaction does not differ from that in the control eye so long as 
it lasts. There may be more cedema at first, which obscures 
the injection, or the edema may be a little slower to appear 
than in the control eve, but there is no real difference. The 
change begins to appear from the third to the sixth day of the 
inflammation, after which the reaction subsides and disap- 
pears. According to the theory of Bruce there should be no 
reaction in the anesthetic eve, when the sensory nerve endings 
have been eliminated. These conditions have been fulfilled 
and vet an inflammatory reaction is obtained. — lt would, there- 
fore, seem that some other factor or factors are involved in the 
production of the inflammatory reaction besides the sensory 
nerve endings. 

In this type of anesthesia the eye returns to normal by 
about the sixth day. With the kind of inflammatory agent 
used no increased susceptibility to the injury was noted, but 
an apparently beneficial effect was found in the removal, by 
degeneration, of the sensory nerve endings. The observations 
of Head indicate that, when in such areas the injurious agents 
are bacteria, the results are not beneficial but decidedly 
otherwise. 

In the experiments carried out two and three months after 
section of the ophthalmic branch of the trigeminus, it was 
noted that the reaction in the eve took longer to subside. Two 


months after the operation the reaction did not subside until 


15 days after the irritant was applied, while three months 
after the operation the reaction was normal. Since at oper- 
ation it was impossible to separate the severed ends of the 
nerve by any distance, these differences in the reaction, as 
compared to that a shorter time after section, can probably be 
explained by regeneration of the nerve fibres. 

In the eves made anesthetic by the local application of 
alypin a definite inflammatory reaction was noted when 
mustard seed oil was introduced. This reaction may have 
differed slightly from that in the control eyes, but this diifer- 
ence seemed negligible. The results obtained with this type 
of anesthesia coincided with those obtained in the experiments 
in which the nerve was allowed to degenerate. 

From these experiments little support for the theory of an 
axone reflex is found, since in all cases in which the sen- 
sory nerve endings were eliminated a well-marked inflamma- 
tory reaction resulted when the irritant was applied. 

The experiments, in which the effect of morphin and chloral 
upon the mustard seed oil reaction in the eye was studied, 
showed a quite definite modification of the inflammatory reac- 
tion when these drugs were administered subcutaneously and 
by mouth respectively. From the evidence obtained in the 
experiments bearing upon the reaction in anesthetic areas, it 
would seem that this effect must be due to an action of these 
drugs upon some other element besides the sensory nerve end- 
ings. The doses given were maximal and the vitality of the 
animals was greatly reduced. This point of course must be 


considered in drawing conclusions. 


GROUP II. 

The experiments in Group II, in which the inflammatory 
reaction was studied in patients having anesthetic areas, fall 
into three sub-groups according to the type of lesion mani- 
fested. Included in (a) are the cases of anvsthesia due to 
injury to the peripheral nerve following operation or trauma. 
The reaction in these cases was not tried until enough time 
had elapsed for the sensory nerves to degenerate. In (b) are 
patients suffering from anwsthesia due to lesions of the 
central nervous system. In (ec) are included two cases of 
hysterical anesthesia, one case of tabes, and one in which 
rather large doses of sodium salicylate were being employed. 

The method employed in these experiments was as follows: 
Small pieces of cantharides plaster, 5 mm. square, were used 
to produce the inflammatory reaction. These plasters were 
applied to the anwsthetic area, and to an area of normal 
sensation, respectively. The control area was usually in a 
position corresponding to that of the anesthetic area. In 
applying the plaster the skin was moistened with a 1 per cent 
acetic acid solution and the plaster was coated with a thin layer 
of vaseline. After three hours or longer the plasters were 
removed and observations were made as shown in the ac- 
companying charts. 

The inflammatory reaction after three hours was usually 
quite definite. In identical normal areas this reaction showed 
slight variations, that were doubtless due to slight differences 
in the amount of cantharides which remained after removal of 
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the plasters. We do not believe, therefore that, where definite 
inflammatory reactions are obtained in both the anesthetic 
and normal areas, much importance should be attached to 
slight variations in the intensity of the reactions. 


SuMMARY OF CHARTs. 

(a) ‘here are nine cases in which there was anesthesia due 
nu jury of the peripheral nerves. In Cases 2, 4, and 8 no 
reactions were obtained in either the sensitive or anesthetic 
areas. In all of the other cases, inflammatory reactions were 
obtaincd in both the anesthetic and control areas. In Cases 
i, 5, ji, and 9, the reaction seemed to be slightly less in the 
amestietic areas. However, it should be noted that in Cases 
1, 5, and 6, the plasters were not placed on corresponding 
points of the body. In Case 3 there was more reaction in the 
anesthetic than in the control area. In case 7 the reaction 
was practically the same in both areas. 

(b) There are four cases in which there was anesthesia 
due to lesions of the central nervous system, three of which 
(Cases 1, 2, 4) showed partial anesthesia, and one (Case 3) 
complete anesthesia. In Case 1, the reaction was a little 
greater in the control area. In Case 2, the reactions were 
identical. In Case 3, the reaction was more intense in the 
anesthetic area. Case 4 gave no reaction in the anesthetic 
area, although three applications were made, whereas control 
areas on this patient’s wrist and on the ankle of another 
patient gave definite inflammatory reactions in a shorter time. 

(c) Of the hysterical anzsthesias one gave identical reac- 
tions, and in the other the reaction was less in the anesthetic 
area. In the tabetic case the reaction was a little greater in 
the area of impaired sensation. In the sodium salicylate case 
the reaction was apparently normal. 


DISCUSSION. 

In the cases of subgroup (a) the inflammatory reactions in 
the anesthetic and the control areas varied greatly. In some 
cases they were identical, in some the reaction was greater in 
the anesthetic area, while in others it was less. This result 
seems to be opposed to the theory of Bruce, for in all the cases 
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the anesthetic areas were apparently free from sensory nerve 
endings, and yet an inflammatory reaction to the irritant 
resulted. It is true that the reaction was in some cases sup- 
pressed in this area but, inasmuch as this finding was not 
constant, no importance can be attached to it. Subgroup (b) 
contains the only case in which no inflammatory reaction in 
the anesthetic area was obtained when the control areas 
showed a well-marked reaction. In this instance we were 
dealing with an anesthesia due to pressure on the thoracic 
portion of the cord by a tumor. ‘That the peripheral nerves 
were not degenerated in the anesthetic area is shown by the 
fact that sensation and function soon returned after treatment 
of the tumor with radium. 


CONCLUSIONS. 

1. With the sensory nerve endings eliminated by degenera- 
tion an inflammatory reaction is produced with mustard seed 
oil, which is identical with that shown in. the control while it 
lasts, but which subsides more rapidly than in the control and 
returns more quickly to normal. 

2. Cantharides plaster produces inflammation in anesthetic 
areas in which the sensory nerve endings have degenerated. 
This reaction is identical with that observed in the control 
areas. 

3. In areas in which local anesthesia is produced with 
alypin a definite inflammatory reaction is produced by 
mustard seed oil. 

4. Morphin and chloral modify the inflammatory reaction 
to mustard seed oil in the eye, but probably not through their 
action upon the sensory nerve endings. 
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NOTE ON THE OCCURRENCE OF BACTERIUM WELCHII (BACILLUS 
AEROGENES CAPSULATUS) IN THE DEJECTA OF CHILDREN. 


By J. H. M. Kyox, Jr., and W. W. Forp, 
Johns Hopkins University. 


During the past few years numerous observers have ascribed 
an etiological significance to the abnormal development of 
B. avrogenes capsulatus in the intestinal tract in a variety of 
pathological conditions. This trend of investigation appar- 
ently had its origin in the work of Herter,” who maintained 
that the “gas bacillus” is a causative factor in pernicious 
anemia and is more abundant in the dejecta of those suffering 
from this disease than in normal individuals. Asa result of its 
development, an abnormal putrefaction occurs in the intestine 
and the absorption of various toxic products gives rise to the 


pathological condition. At the same time Herter claimed 
that this species is more frequently encountered in the dejecta 
of adults and of people advancing in years, than in the young. 
The remarkable properties of Bacterium welchtt, particularly 
its power to decompose carbohydrate and protein materials 
with the elaboration of important putrefactive products, has 
lent some plausibility to the views of Herter. 

Recently Kendall* and his co-workers have advocated the 
role of the “ gas bacillus ” in the causation of certain types of 
summer diarrheea in children, where there seems to be chemical 
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evidence of extensive putrefactive decomposition. In view of 
the observations of Herter and Kendall, it becomes a point of 
some importance to determine just how frequently B. aérogenes 
capsulatus can be isolated from the normal individual. Its 
wide distribution in nature, especially in soil, milk and water, 
would render it probable that this organism exists constantly in 
the intestinal contents; while the frequency with which it is 
associated with surgical injuries, where the skin is involved, in- 
dicates that it finds a ready accessibility to the surface of the 
body. We have, therefore, made an examination of the dejecta 
of a number of children in the Harriet Lane Home to determine 
this point. These children varied in age from two to twelve 
years, and were admitted to the home for a variety of ailments. 
In no case, however, were there any evidences of dysentery, 
and these cases may properly be classified as normal in so far 
as the intestinal tract was concerned. At the same time the 
stools of several babies in the obstetrical ward were also ex- 
amined for the * gas bacillus.” The classical methods in vogue 
for the isolation of the organisms were employed in all in- 
stances. A number of tubes of litmus milk were inoculated 
with portions of the dejecta, heated to 80°-85° C. 
minutes, incubated anaGrobically and examined after 24-48 


for 30 


hours for the reaction characteristic of Welch’s bacillus; 
namely, acidification and coagulation of the casein, retraction 
of the curd and evolution of gas bubbles with an odor of 
butyric acid, the so-called “ stormy fermentation.” It should 
be noted here that B. aéroqenes capsulatus does not liquefy 
casein and the typical “ gas bacillus” reaction consists of a 
retraction and shrinking of the curd without liquefaction. 
Whenever any of the inoculated milk tubes showed the typical 
reaction, rabbits, after being inoculated with small. quantities 
of whey (lce.), were killed and kept in a warm place for the 
development of the characteristic gaseous decomposition of 
the tissues. Finally anaérobic cultures were prepared from the 
animals and an attempt was made to obtain the organism in 
pure culture. Only when the milk tubes were positive, the 
rabbits revealed characteristic lesions, and the organism was 
obtained subsequently on culture, was the diagnosis of “ gas 
bacillus ” regarded as established. The combination of aérobie 
spore-bearing bacteria capable of growing anaérobically and 
gas-producing anaérobes often produces a reaction in milk 
strikingly like that due to B. aérogenes capsulatus, The diag- 
nosis of “ gas bacillus” is hardly justified, therefore, without 
the production of characteristic lesions in rabbits and the 


isolation of the organism from the tissues. Our results may be 
summarized as follows: 

In 18 children suffering from minor ailments but without 
marked derangement of the intestinal tract B. aérogenes cap- 
sulatus was isolated on the first examination in 9 cases. The 
original milk tubes showed characteristic reactions, the rabbits 
revealed gaseous oedema on inoculation and positive cultures 
were obtained from the organs and tissues. In nine other 
cases the organism was not obtained on the first trial, but sub- 
sequent examination revealed it in all instances. In some of 
the cases the majority of the milk tubes inoculated had a char- 
acteristic appearance at the end of 24-48 hours. In 2 eases the 
first examination was negative, but material was not available 
for a second trial. In 7 breast-fed infants from the obstetrical 
ward the dejecta from 6 were negative for the “ gas bacillus ” 
reaction, although 15 to 20 tubes were inoculated with material! 
from each case. In one instance, however, one milk tube in the 
series inoculated gave positive results. In this case the pos- 
sibility of contamination can not be excluded. It is evident 
from the results of this inquiry that B. aerogenes capsulatus 
must be regarded as a normal and constant inhabitant of the 
intestinal tract in children except in breast-fed infants. Simi- 
lar results have recently been obtained by Orton * at the Wor- 
cester State Hospital. The attaching of any pathological sig- 
nificance to the presence of this species in the intestine can, 
therefore, properly be made only when evidence can also be 
adduced to show its excessive development. In view of the fact 
that in several of our normal cases the majority of the milk 
tubes gave positive results, we are of the opinion that satisfac- 
tory evidence of an abnormal proliferation of the species in 
pathological cases has not thus far been brought. 
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PROCEEDINGS OF SOCIETIES. 


THE JOHNS HOPKINS HOSPITAL MEDICAL SOCIETY. 
OCTOBER 19, 1914. 


The meeting was called to order by the president, Dr. John 
Howland. The election of officers for the ensuing year was then 
held. Dr. W. S. Thayer was elected President and Dr. W. A. 
Baetjer, Secretary. 


1. Presentation of Cases. 


2. Animal Calorimetry. Dr. Granam Lusk, Cornell Medical 
School. 


This paper appears in full in the current issue of the BULLETIN. 


NOVEMBER 2, 1914. 


Experiments on the Attempted Transmission of Leukzmia to 
Monkeys. Drs. A. W. SELLARDS and W. A. Barter. 


Dr. Baetjer reported the results of experiments made by Dr. 
Sellards and himself in the attempt to transmit human leukemia 
to lower animals. 


He spoke of the diversity in the clinical manifestations, of the 
difficulties in the diagnosis of the acute leukemias, and of the 
present views regarding the relation of the acute and chronic 
forms. The dispute as to the nature of the disease, whether of 
infectious or neoplastic origin, was considered and the arguments 
advanced by the adherents of both views were enumerated. It 
seemed to the authors that more substantial arguments could be 
advanced in favor of the infectious theory, and that the experi- 
ments reported herewith tended to support this view. The 
various organisms which have been cultivated both from the 
blood during the terminal stages of the disease and from the 
viscera at autopsy were reviewed, as well as the numerous pre- 
vious attempts at transmission of the disease to lower animals. 
All of these attempts have so far been unsuccessful. Various 
other methods of attacking the problem suggested themselves, but 
the one which seemed most promising was the use of the spleen as 
the site of injection (in spite of the many obvious arguments 
which might be advanced against it). 

The following results were produced in animals inoculated with 
an emulsion of spleen from a patient dead from acute leukemia. 
The history was one of rather sudden onset in a young, robust 
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adult, who had previously had no serious illness of any kind. 
There was no history of any recent infection. The disease mani- 
fested itself chiefly by fever, tachycardia, a slight icteroid tint to 
the skin and conjunctive, and a rapidly progressing anemia. The 
was practically negative; blood cultures 
negative; leucocytes 18,000 to 20,000. The stained smears showed 
the blood picture of acute leukemia. The disease ran an acutely 
fatal course. The autopsy showed only parenchymatous changes 
in the epithelial organs, a few old infarcts in the kidneys and a 
moderate enlargement of the spleen suggesting an acute splenic 
Unfortunately, an examination of the 


physical examination 


tumor of moderate degree. 
bone marrow was not permitted. 


The entire spleen was removed as aseptically as_ possible. 
Large areas of the surface were thoroughly seared and deep 
wedges of tissue removed through this seared area. Cultures 


made on various media with bits of tissue from the deepest por- 
as far as possible from the surface of 
An emulsion of this tissue was 


tions of the wedges (i. e., 
the organ) all remained sterile. 
then made in physiological salt solution and used for the injec- 
tions into animals. 

The first animal—a monkey—died during the injection, although 
the amount used was much less than had been given in many pre- 
vious similar experiments. A half-grown cat was then injected 
with similar material. There was no shock, the wound healed 
and for two or three days the cat seemed quite normal. About the 
third day, it began to get sick, refused to eat, emaciated very 
rapidly, went into a condition of coma and died on the sixth day. 
About six hours before death, smears made from the ear showed 
a very curious condition of almost complete aleukw#mia. There 
was no sign of infection, the peritoneum was perfectly clean and 
we were rather at a loss to explain the death, except on the basis 
that we were dealing with some severe and powerful toxic sub- 
stance. The spleen of this animal was made into an emulsion and 
injected into a second cat. The animal ran through a course 
almost identical with that of the first, and also died with almost 
complete aleukemia. From the second cat we divided the emul- 
sion of spleen into two parts and injected one into a third cat and 
the other into a monkey. In this last cat, the technique was ap- 
parently not good, as the wound broke down and the cat died in 
a few days of general peritonitis. The monkey was apparently 
quite well for a week or ten days and showed no evidence at all 
of shock. Before operation the animal’s spleen was just palpable 
and the white blood count was 25,000. The operation took place on 
February 16. On the 21st, the leucocytes had fallen to 13,000. On 
the 25th, the count had again risen to 25,000, or about normal for 
examinations were made from February 25 
to March 10. A count then showed that the leucocytes had 
jumped from 25,000 to 54,000, and the animal had become 
sick. He was weak, easily handled and his spleen had enlarged 
to about four times the normal size. The differential count at 
this time showed 18% of polynuclear cells and 82% of mononu- 
clears against his normal rates of 40% of polynuclears and 60% 
of mononuclears. Stained smears showed a number of pathological 
cells, both myelocytes and myeloblasts. On the 13th the condition 
was about the same. The spleen showed no tendency to decrease, 
was freely movable and apparently not tender. The white blood 
cells had risen to 56,000. Two days later, we were astonished to 
find the count had fallen from 56,000 to 26,000, although there was 
The explanation of this was 


the monkey. No 


no change in the clinical picture. 
apparent on examination of smears made on the 13th, which 
showed enormous numbers of disintegrating although 
special precautions had been taken in these examinations to avoid 
trauma. On the 18th it seemed that the animal was getting better, 
and it was decided to femove a portion of the spleen for culture, 
Cultures anaerobically and 


cells, 


stains and reinoculations. made 


aerobically on various media from the quarter of the spleen re- 
moved at this time remained sterile. 


Stained specimens showed 
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no organisms whatever. From March 20 to April 4, the condi- 
tion fluctuated. On the 16th we decided to operate again and 
removed half of the remaining spleen. At the present time the 
animal has more spleen than normal. 

Two features remain to be explained. A blood culture, taken 
at autopsy of the first cat, grew a micrococcus after about three 
weeks incubation. Moreover, the original spleen from the patient, 
after standing for ten days, also showed a micrococcus in cultures 
made at this time. We feel, however, that these organisms could 
not in any way have been responsible for the changes produced 
in our animals for the following reasons: 

1. In the first cat (from whose blood the organism was grown 
at autopsy) much of the same material used in the splenic injec- 
tion was put also into the peritoneal cavity; yet there was no sign 
of infection at autopsy. The culture took several weeks to grow 
out, which would indicate that very few organisms were present 
and in addition the organisms may well have been terminal in- 
yaders. More striking than this, however, is the fact that all of 
the blood obtainable, as well as the bone marrow from two of the 
long bones of this cat, was injected into the spleen of another cat 
without effect. 

2. In regard to the organisms cultivated from the original 
spleen of the patient after it had stood for ten days, two controls 
were made. The day after the organism was grown, an emulsion 
of this spleen, similar to that used in the first experiments was 
injected into the spleen of another cat. This animal remained 
well and showed no changes except a temporary polymorphonu- 
To contro] this still further, a milk culture of 
this organism was then injected into the spleen of a normal 
monkey, as well as subcutaneously. The animal reacted with a 
leucocytosis of 30,000, and showed 95% of polymorphonuclear cells. 

From these controls, therefore, we felt justified in concluding 
that these two organisms could have had nothing to do with the 
aleukemic death of the first two generations of cats, or the subse- 
quent changes produced in the monkey. 

We feel consequently, that with an emulsion of spleen from a 
‘ase of acute leukemia, we have been able to cause death in 
aleukemia in two generations of cats, and that with the emulsion 
of spleen from the second generation of cats, we have produced 
in a monkey a blood picture with suggestive, although not typical, 
leukemic changes, and also a splenomegaly of about four times 
the normal size. 

The conclusion suggests itself, to us at least, that an abortive 
transmission of leukemia has been obtained, which differs in some 
respects from the typical human picture, perhaps on account of 
the natural resistance of these animals to this disease. 


clear leucocytosis. 


DISCUSSION. 


Dr. BARKER: I had the pleasure of following these experiments 
of Doctors Baetjer and Sellards and was much interested in them. 
The acute leukemias are much commoner than we used to think 
them. We discover them now when we did not before, because we 
suspect their existence and look at the blood in cases where we 
failed to look formerly. I think the general practitioner ought to 
keep in mind that a severe stomatitis, with rapidly developing 
anemia and hemorrhagic diathesis, is due in a large proportion of 
cases to acute leukemia. 

As to the relation of acute leukemia to chronic leukemia, just 
a word. It is very rare to see an acute case of leukemia go over 
into a chronic one; but chronic cases not so rarely become acute, 
especially after treatment with-the X-ray. A good many of the 
deaths in chronic leukemia are instances in which after marked 
improvement for a time, the patient grows worse and the blood 
picture takes on, in the exacerbation, all the features of an acute 
leukemia. 

As to the nature of these acute leukemias—whether they are 
lymphadenoid or myelogenous in origin, or both, is much disputed. 
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Formerly, all the acute leukemias were supposed to be of lymph- 
adenoid origin. At present the pendulum is swinging and people 
are beginning to ask if acute myeloid leukemia is not commoner 
than the acute lymphatic form. I think it is pretty clear, if we 
accept Naegeli’s criteria for differentiating the several varieties 
of unripe white cells, that we meet with both forms, though it is 
likely that acute myeloid leukemia is the more common. One 
important point to be kept in mind is the demonstration of the 
occurrence of a leukemia of the micromyeloblastic type. The 
general practitioner cannot be expected to distinguish between 
the two forms of acute leukemia; even the most skilled clinical 
hematologist may have difficulty in the differentiation. 

rhe possibility that the leukemias are neoplastic in nature has 
often been suggested. There are two facts that favor the view. 
One is the occurrence of the chloro-leukemias, in which remark- 
able tumor formations are met with about the head, especially in 
the orbit. The other is that in most leukemias we see extra-myelog- 
enous leukopoietic foci, which are suggestive of actual metastases 
of bone marrow tissue. That is a very interesting feature of the 
leukemias, but it does not necessarily indicate that they are 
actually neoplastic in origin. Indeed I think the evidence is 
strongly against a neoplastic basis. What we have to deal with 
in the leukemias is the stimulation to growth of a given variety 
of cell-tissue wherever it exists throughout the body. Thus, in 
myelogenous leukemia, we have an over-activity of the myeloid 
leukopoietic tissue throughout the body, and in lymphatic leuke- 
mia an over-activity of all the lymphadenoid leukopoietic tissue 
throughout the body. It looks as though we had to deal, in such 
stimulation to over-activity, with the action of some soluble sub- 
stance circulating in the blood or in the lymph. Of course, such 
a soluble substance might have its origin in a parasite, but if so, 
the remarkable reaction specific for a given tissue widespread in 
the body, would scarcely be due to the direct effect of the parasite, 
but rather to its indirect action through the production of a soluble 
toxin. 

It seems to me that these experiments of Doctors Sellards and 
Baetjer support this idea. Though they are not asserting that 
they have reproduced the disease, what they did do was to produce 
a temporary tissue-reaction, which gave rise to a blood picture 
similar to that which is more permanent in leukemia. 


Dr. SCHMEISSER: I have been very much interested in experi- 
mental leukemia for the last two years. In the laboratory we have 
confined our attention mostly to leukemia of the fowl, and have 
succeeded in transmitting the disease to more than 25 animals. 
We have also been very much interested in human leukemia. 
With material of the same we have inoculated several monkeys. 
Our experiments in the inoculation from the human to the monkey 
have been negative. 

The point of interest in Drs. Baetjer and Sellards’ report is 
whether leukemia has been transmitted. We agree with Drs. 
Baetjer and Sellards that the normal white blood count of the 
monkey is about 25,000. Indeed, we have had as high as 29,000 
w. b. c., so the increase to 56,000 would not be so very great. The 
drop in the polymorphs with an increase in the mononuclear cells 
of the blood is suggestive. To my mind, the finest proof that the 
disease has been transmitted is the appearance of the myelocytes 
and the myeloblasts in the blood. That seems to be the most 
striking evidence. The enlargement of the spleen is likewise an 
important factor; but did it show the characteristic leukemic 
changes both gross and microscopical? In our fowl leukemia it 
is interesting to note that the cases invariably go to death. We 
have had only one case of spontaneous cure. The monkey in this 
instance entirely recovered. 

Has sufficient evidence, therefore, been presented to accept a 
transmission of human leukemia to the monkey? 

Dr. Baetjer omitted reporting a very interesting communication 
that came out in the Wien. klin. Wchnschr. for April 10, 1913, 
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in which Professor Wiczkowski tells us that he has transmitted 
human leukemia to the fowl. The patient from whom he took 
his material was a male, 24 years of age, who had glandular en- 
largement and a white blood count of 590,000. The blood picture 
was that of pronounced lymphatic leukemia. Dr. Wiczkowski 
injected pleural exudate intravenously and after an incubation 
period of six weeks the chicken became sick, showing character- 
istic pallor of the comb, mucous membranes, ete. The blood 
picture was pronounced. He feels very strongly that he has 
communicated the disease, and claims that the blood picture was 
similar in every respect to the human case from which he took 
his material. 


Dr. Wetciu: Dr. Barker’s comments are extremely interesting 
and valuable. It is true that the conception of leukemia as a 
neoplasm of the bone marrow, is very popular today, and is set 
forth very attractively by Dr. Mallory in his book on histology. 
He describes the blood picture as being nothing more than a 
circulatory metastasis. Dr. Barker I think stated very forcibly 
the objections to that interpretation of leukwmia. 

The conception of leukemia from the beginning has been very 
interesting. Of course it was first really described by Hughes 
Bennett and misinterpreted by him as a suppuration of the 
blood. Virchow is credited by all Germans with the discovery of 
the disease, on the ground that Hughes Bennett misinterpreted 
the findings, but I think he really deserves the credit for the 
discovery. In giving a complete summary of the literature as to 
the origin of the work, one must not exclude Léwit’s work, who 
believed that he had found the parasite in the blood. Of course 
his conclusions have been disproved. That these acute leukemias 
are due to changes in the bone marrow was contended even before 
the conception that socalled acute lymphatic leukemia was due 
to homogeneous myelocytes. Recently one author has pointed that 
out very clearly in a case of acute lymphatic leukemia in which 
the lesions were not in the lymphatic glands but in the bone 
marrow. This seemed to be so contrary to all Ehrlich’s ideas that 
it was regarded by some as a distinct argument against the 
separation of the two different sorts of leukemia. I remember 
speaking with Ehrlich about it and he said: “ Why can you not 
have a leukemia produced in the bone marrow?” 

In the interpretation of Dr. Baetjer’s specimens, a great deal 
depends on the problems of those mononuclear cells. If they are 
really not myeloblastic in origin, one might hesitate to regard this 
as a true leukemia. 


Experimental Studies in Methods of Typhoid Immunization. 
Dr. FreperiIcK P. Gay, University of California, Berkeley, Cal. 


This paper is a summary of work done on typhoid immunization 
in the University of California Medical Department. The results 
appear in detail in the Archives of Internal Medicine, 1914, XIV. 


DISCUSSION. 


Dr. Forp: I don’t suppose there is anybody here so thankful for 
this method of Dr. Gay’s as I am. I took the typhoid vaccination 
last summer and it spoiled my vacation. After the first inocula- 
tion I had a temperature I think of 107° F. I passed an absolutely 
sleepless night and was completely prostrated the next day. It 
was five o’clock in the afternoon before | felt better. I comforted 
myself with the thought that as I had had a bad reaction the first 
time, the second would not be bad. Then I took the second inocu- 
lation, which was worse than the first. I thought then I was out 
of it, but I picked up an intestinal infection which it took me a 
week to throw off. Finally I did take the last inoculation and did 
not have any untoward effects from it; but I should say it was 
nearly a month before I recovered from that inoculation. There 
were a great many men who had the same sort of reaction. The 
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vaccine apparently was a pure typhoid vaccine and there is no 
evidence that any other organisms were present. 

If you will read the history of typhoid vaccination over, you 
will find that untoward effects, sometimes really dangerous, are 
by no means uncommon. For instance, great prejudice against 
Wright was roused among the British soldiers by the uncomfort- 
able results of typhoid vaccination. In that connection, I should 
say that Dr. Gay’s work is of the utmost importance. If we are 
going to use typhoid vaccination in this country, we must have a 
method which does not produce such extreme discomfort as appar- 
ently can be produced at present. Probably you remember that 
Dr. Osler made the suggestion that the British soldiers should be 
inoculated against typhoid and the London Times said the 
amount of disability which was produced altogether overbalanced 
any protection which might be afforded. I am sure if Dr. Osler 
had known of the work of Dr. Gay, he might have replied that 
a method had now been established by which the untoward results 
could be avoided. 


Dr. Hunner: Dr. Gay spoke rather positively about the long 
continued immunity in people who had had definite cases of 
typhoid. We are asked so often by people who have had typhoid 
fever: ‘“ Shall we have the vaccination again?” I should like that 
point cleared up. 


Dr. WoLtMAN: In illustrating the skin reaction, is it necessary 
to use an organism of the same strain as that of which the 
vaccine is made? 


Dr. Wetcu: It is interesting to note that Dr. Gay has found 
this use of our typhoid work here. Those experiments were 
begun here by Dr. Blachstein, and when he left I carried them to 
completion. We found that we could occasionally produce intes- 
tinal lesions, and even ulcerations on the intestine, which seemed 
to be very encouraging as a reproduction of the picture of typhoid 
in the human being. We then made controls with the colon 
bacillus and found we could get the same lesions we had obtained 
with the typhoid bacillus. We soon went on to other questions, 
such as the varying virulence, fatal doses, etc. Before he left, 
however, Dr. Blachstein had marked with aniline dyes the various 
rabbits used in our experiments. Those of them that had survived 
the dosage, we concluded had simply recovered, and some of them 
were used for other experiments. The others were put back into 
cages in the laboratory. After about four or five months, some 
of the rabbits Dr. Blachstein had marked began to die, and I 
made autopsies. At first I supposed the deaths were purely acci- 
dental and that they had nothing to do with the previous inocula- 
tions. I found, however, what is described in those papers to 
which Dr. Gay has referred; namely, that the organisms had 
disappeared from the blood and organs, but that there was a very 
remarkable condition of the gall-bladder. It was much distended 
with pale bile and a grumous material, which might seem to be the 
beginning of a rather friable gall-stone. It can be seen, therefore, 
that in our cases of intravenous inoculation of small doses of 
typhoid bacilli or colon bacilli, the dose was short of fatal. We 
conceived the organism reached the gall-bladder through the 
chronic foci in the liver, which occur in rabbits after intravenous 
injection with colon or typhoid bacilli. Whether that interpreta- 
tion was correct or not, is perhaps an open question, for if the 
organism produced a necrotic lesion in the liver, then we would 
surely get the bacilli in the bile. There, more or less withdrawn 
from active bactericidal substances, they would simply survive 
indefinitely, but not without injury to the animal. 

The formation of these grumous masses in the bile led us imme- 
diately to the examination of gall-stones with reference to the 
presence of bacteria, and we found it was not a very rare occur- 
rence to have bacteria in the interior of gall-stones. This led 
us to surmise that these gall-stones were the not infrequent result 
of a cholecystitis. 


These rabbit carriers, which we were the first to produce, as 
used in the experiments which Dr. Gay has made, have interested 
me immensely. 

I should like to ask who supplies the vaccine. 


Dr. Gay: The California State Board of Health. 


Dr. Wetcu: I have been much impressed with Metchnikoff’s 
work. He entertains the idea that permanent, substantial im- 
munity must come from living organisms. It has been rather a 
surprise to me on the whole that such good results have been 
obtained by the use of killed cultures of typhoid bacilli. Of 
course our striking carriers are examples of the infection with 
living organisms. In smallpox of course we use living organisms; 
as in anthrax, rinderpest, etc. This is doubtless perfectly safe, 
as probably thousands of persons have submitted to the subcu- 
taneous injection for these diseases. However, one would hardly 
recommend living cultures for these wholesale vaccinations such 
as are done in typhoid fever. 


Dr. Gay: The suggestion that the reaction persists at least over 
long periods of years, might serve to differentiate the histories, as 
given, of preceding typhoid fever, and perhaps help to straighten 
out the complex of a history of typhoid in the past with undoubted 
typhoid in the present. This brings up the question of the exis- 
tence of former infections of that type, which were not controlled 
by blood culture methods, or which perhaps date back before the 
days of blood cultures; all of which undoubtedly leads to present 
confusion. If the reaction does persist for a long period of time 
and is absolutely specific, it might be possible to have an alternate 
for the types of paratyphoid, and so control these conflicting 
histories. 


Dr. Wetcn: I suspect the statement that second attacks of 
typhoid fever cannot occur is a pretty strong one, although Dr. 
jay’s suggestion that the previous attack may have been para- 
typhoid or abortive typhoid is interesting. I should not be sur- 
prised, however, if in ransacking the literature it might not be 
possible to find examples of the diagnosis with the typhoid bacillus 
in subsequent cases. I agree that the immunity is a very substan- 
tial one. 


Dr. Gay: In reply to Dr. Hunner, I do not think there is any 
indication for people who have had typhoid fever. I would suggest 
trying the skin reaction. 

We have tried a number of paratyphoid tests, and I believe one 
can differentiate between previous typhoid and infections with 
B. paratyphosus Alpha, but not Beta. We had one case where we 
knew the patient had had such an infection, and the isolation of 
the organism gave a very clear cut reaction. 


NOVEMBER 16, 1914. 


Exhibition of Cases. Case |.* Dr. A. L. BLOOMFIELD. 


The patient, P. K., et. 32, was admitted on the medical service 
on October 5, 1914, complaining of stomach trouble. Family his- 
tory unimportant. Patient’s general health has always been good. 
No history of dysentery. Has been in this country for about 15 
years. Occupation, cigar maker. Present illness began September, 
1914, about one month before admission, with an acute stomach 
upset, followed by fever and malaise. No sharp pain, but sweats 
at night. Cramps in upper abdomen. On examination patient 
looked paie and sick. Positive findings were dullness at right 
lung base behind, coarse rales at both bases, and some tenderness 
and resistance over upper right rectus. Liver and spleen not felt. 
Leucocytes 20,000. Intermittent fever varying from 98° to 102°. 
Urine negative. Wassermann negative. Calmette test negative. 
Blood culture negative. On October 11, liver dullness was 7.5 cm. 


*This case will be reported in full later. 
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below costal margin. The impression was a probable subdia- 
phragmatic abscess. 

On October 19, exploratory aspiration. 5 cc. of foul pus with- 
drawn. Transferred to surgical service. October 20, operation by 
Dr. McClure: drainage of large liver abscess in upper right lobe. 
Rapid fall of fever after release of pus. Discharged November 16, 
having gained 16 pounds. A small sinus is still draining. 

Bacteriological examination. From the pus aspirated from the 
abscess, a streptothrix was grown in pure culture. The same or- 
ganism was subsequently found in the sputum. The patient’s serum 
gave a positive complement fixation test, using this streptothrix 
as an antigen. 


Exhibition of Cases. Case Il. Dr. F. G. Evans. 


The patient, male, colored, laborer, 44 years old, came into the 
hospital the latter part of September, complaining of pain in the 
left arm and shoulder and on the left side. Family history points 
very definitely to lues, but there is nothing in the personal history 
to indicate an infection. Present illness began two months before 
admission with pain in left arm and shoulder, with paralysis of 
the left arm in some of the attacks, also spasms of the latissimus 
dorsi. On admission, physical examination showed irregular and 
unequal pupils, both epitrochlear glands palpable and a pulsating 
tumor in the left interscapular region over which the heart 
sounds could be heard, an enlarged heart with systolic murmur 
and radial pulses which were irregular in size and time in rela- 
tion to each other. Wassermann positive. Diagnosis was an 
aneurism of the thoracic aorta. Fluoroscopic examination con- 
firmed this. The tumor could be seen increasing in size from day 
to day. 

On October 22, patient was transferred to the surgical service and 
on the 23d wiring was done by Dr. Finney under local anesthesia. 
The course of the disease since then has been somewhat varied. 
A note, made on November 14, records that the size of the tumor 
had not decreased, amount of pulsation about the same and no im- 
provement in subjective symptoms. 

In contrast with this patient in whom the signs were so marked, 
I should like to present Case III, miner, et. 38, from West Virginia, 
with negative family history. Personal history is of passing inter- 
est in that he had had typhus fever and cholera in Poland. Pres- 
ent illness began last December with what he believed to be cold in 
the side. He was confined to bed until May 1, principally with pain 
in the back radiating to the epigastrium and being localized in 
that region. He described the pain as though someone were 
“sticking a knife into the epigastrium and turning it round.” 
Worked for a few days last summer, followed by several weeks 
of incapacity. Came to this hospital the latter part of October. 
Physical examination was negative except that the spine was 
tender from the mid-thoracic region to the sacral region. Pressure 
over the 6th and 7th thoracic spines gave pain in the region of the 
xiphoid. Wassermann negative. Blood picture negative. No 
increase in blood pressure. Stomach contents normal. X-ray of 
the spine showed some lipping, but apparently not enough to 
account for the symptoms. Calmette negative. Urine negative. 
Temperature normal, pulse about 70. Spinal fluid negative. 

Early on first admission, potassium iodide was administered 
and continued. The improvement was so marked that patient 
was discharged on October 17. A spinal puncture was done on 
the Thursday before discharge, and on Friday the patient was up 
and around with no discomfort. On Saturday night, while in the 
city, he was seized with severe headache, and was readmitted the 
following Friday, eight days after lumbar puncture, with a severe 
headache which lasted for ten days longer. He was entirely com- 
fortable when flat on his back, as is usual with these lumbar punc- 
ture cases. He gradually got better, and with the improvement 
the old pain commenced to return. The paroxysms were very 
severe and were only controlled by morphia. Potassium iodide 


was again started. Physical examination showed no more than 
on the first admission and the laboratory tests were still negative. 
Early in November, at the suggestion of Dr. Clough, a fluoroscopic 
examination was made, and Dr. Waters diagnosed a large aneurism 
of the thoracic aorta, at the level of the 6th and 7th thoracic spines. 
After the diagnosis was made, slight but distinct impairment of the 
percussion note was made out over the level of the 6th and 7th 
thoracic spines. In this case, with a definite aneurism, there were 
no signs at all. During the last few days, he has had some sweat- 
ing of the right side of his face and slight transient dilatation of 
the right pupil not noticed before. Relatively comfortable at 
present. Potassium iodide has been continued. Relief has been 
coincident with the administration of moderate doses of this drug. 


Studies in Liver Function. L. G. Rownrrer, M.D., and E. K. 
MARSHALL, Pu. D. 


This paper appeared in full in the Journal of the American 
Medical Association, October 31, 1914, LXIII, 1533. 


THE JOHNS HOPKINS HOSPITAL HISTORICAL CLUB. 
NOVEMBER 9, 1914. 


The meeting was called to order by the president, Dr. Henry 
M. Thomas. The election of officers for the ensuing year then 
took place and Dr. Henry M. Thomas was re-elected president, and 
Dr. Thomas R. Boggs was re-elected secretary. 


Beginnings of Medicine in the Middle West. By Dr. Orro Jurrt- 
NER, Cincinnati, Ohio. 


Dr. Juettner’s paper will be published in full in a forthcoming 
number of the BULLETIN. 


DISCUSSION. 


Dr. Forp: I have been much interested in Dr. Juettner’s ac- 
count. Apparently he does not give any credit to Northern Ohio 
for the development of medical education or medical thought in 
the early part of the last century. This is entirely justifiable up 
to about 1843, when a medical college was established in Cleveland 
some two years earlier than the medical department of the Uni- 
versity of Michigan. I have been especially interested because a 
relative of mine was one of the old-fashioned practitioners in 
Northern Ohio. He was born in 1813 and when he was eighteen 
began his medical education by apprenticing himself to old Dr. 
Peter Allen, the grandfather of the surgeon in Cleveland today. 
The four years’ education consisted in taking care of Dr. Allen’s 
garden and horses, compounding drugs, and taking long drives 
with him into the country. At the end of the four years he began 
to practice medicine. He did this without a diploma for ten years, 
married, raised children and was successful. Finally, however, 
he was compelled by the increasing knowledge of his deficiencies 
to seek some outlet, and he went to Cincinnati. Here he fell under 
Dr. Drake’s influence, attending his lectures. He spent most of his 
spare time the rest of his life eulogizing Dr. Drake. 

Dr. Drake was a very religious man and a very well known 
hymn writer. Some of his hymns have been incorporated into the 
Book of Hymns of the Presbyterian Church and are very beautiful. 

Medical education in Northern Ohio only woke up with the 
establishment of the medical school in Cleveland. This school 
has had a very checkered career. At no time were men produced 
who could be compared with the men in Southern Ohio, with the 
possible exception of Dr. Gustave C. Weber, prominent about 1850. 

I thought it might be worth while to bring Dr. Drake’s book on 
Epidemic Cholera, which next to his Diseases in the Interior Valley 
is his most important contribution. It was issued in 1832, about 
the time that cholera broke out in Montreal, and is extremely in- 
teresting. He seems to incline strongly to the belief that cholera 
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is a disease which is spread by infectious material from person to 
person. 

Dr. GARRISON: I am sure that all must appreciate this eloquent 
address of Dr. Juettner, and especially the illustrations, which 
have been so carefully selected. We do not always find pictures 
so good as these accompanying a historical paper. I know very 
little about many of the men he refers to, beyond a casual acquain- 
tance with their names and some of the things they did, but the 
figure of Drake is one which will always have an immense interest 
in connection with the history of the West. There are one or two 
Western men, of the type of Drake, who did gigantic work, not 
only for science, but for the general uplift of the country and the 
development of its material resources. Such was Powell, of the 
Geological Survey, who did so much for his own science, for the 
knowledge of the mineral resources of the great West, and for the 
development of American ethnology. In the memoir of Powell, 
published by the National Academy of Sciences, we get the im- 
pression of a man entirely self-taught in his special avocations, 
a natural explorer and investigator, a man who is said to have 
had no special knowledge of geological memoirs, or of quotations 
from European sources, whose work eccentric in some respects, no 
doubt, was certainly characteristic of the Western pioneer. Drake 
was undoubtedly of this type. He had, as the French say, pas de 
chance, a self-taught, self-helping, self-reliant spirit, who devoted 
years of travel and expensive investigation to produce the re- 
markable work which Dr. Juettner has described. The size of this 
work, two huge volumes covering 1863 pages, alone prevents its 
exhibition here. I should like to say the same thing about Dr. 
Juettner’s own book on Drake, which, if printed in royal octavo 
size instead of large quarto, would be of similar dimensions. It 
is undoubtedly the best history of medicine in the Middle West, 
a credit to its author, and certainly worth reading. We have a 
particular interest in Dr. Drake, on account of Billings, who re- 
sembled him in originality and versatility, and who was the first 
after Stillé, I think, to call attention to the merits of Drake’s 
work, in his essay on A Century of American Medicine. As Dr. 
Welch pointed out, at the Billings’s Memorial Meeting, this essay, 
with its somewhat austere survey of our medical literature in the 
year 1876, did much to improve the status of this literature by its 
strictures upon the uncritical, irresponsible writing of the period. 
The only passage in this somewhat cold-blooded estimate of 
American medicine, which can be styled eloquent, is the one re- 
ferring to Drake. Billings was a Westerner of the type of Drake, 
a man who educated and developed himself, and who owed what 
he attained and acquired to himself alone. I have here one of 
the smaller productions of Billings, which probably none of you 
have seen before, and which is a sort of supplement to Drake’s 
work on the Diseases of the Mississippi Valley. It proposes a 
sanitary survey of the entire United States, consisting of more 
than 400 questions, relating to the sanitary aspects and the causes 
of disease in a given community. Dr. Billings’s idea was that if 
these questions could be answered by the sanitary authorities of 
the different cities and communities of the country, it would be 
possible to set in motion the machinery for a perfect system of 
sanitation. Drake triangulated the interior valley of North 
America as to its diseases. Billings proposed to blue-print the 
whole country as to its hygienic requirements. The plan was 
tried out in two or three cities, but the questions were so difficult 
to answer, that physicians could not give the necessary amount 
of time to the matter, while the only alternative, that of employing 
experts to answer the questions, would have been too expensive. 
So the proposition was abandoned, but, if carried out, it would 
have been a justification of Drake’s work, and the plan itself is an 
equally remarkable production of “ mind.” 

Dr. WetcH: I can only add a word to what Dr. Garrison has 
said in appreciation of Dr. Juettner’s coming here and giving us 
this very interesting sketch of the physicians who built up med- 


icine in the Middle West. Of course it is very difficult for us to 
have a standard of measurement in our estimates of physicians 
of that period. I[t is well worth while of course, to rescue the 
local annals of medicine in any part of the country. The interest 
in the names, however, is rather antiquarian and can hardly make 
a wide appeal. Even when we estimate the achievements of men 
in our own country, we have to compare them with their contem- 
poraries elsewhere; and when we attempt to place them in any 
rank in the world’s history of medicine with their contemporaries, 
that is an entirely different standard. When we consider who 
were the contemporaries in the first third of the 19th cen- 
tury of these names that we call, from our American point of view, 
our heroes, of course they play a pretty small part in the universal 
history of medicine. They were the contemporaries of Astley 
Cooper, Bichat, Laennec, Rokitansky, etc., and, who were they in 
that company, you may ask. Some of them, however, have a res- 
ponsible position in the world’s history—three at least: Benjamin 
Rush, Nathan Smith and Daniel Drake. McDowell, of course, has 
some claim for his great achievement, but by and large Drake’s is 
the greater name. Benjamin Rush ranks with the systemists of the 
18th century. At that time he was the only product of American 
medicine in that class. His actual contributions were not consider- 
able. Nathan Smith is a not less important figure, but much more 


. modern than Benjamin Rush. We can read now Nathan Smith's 


paper on “ typhus” fever, as he called it, and see how far he was 
in advance of his day. Benjamin Rush made no such contribu- 
tions as Nathan Smith, but still he is a great figure. Daniel Drake 
is I think, and have always thought, the most distinctive product 
of American medicine, if you emphasize the word American. He 
is racy and of the soil. He was not trained abroad. As has been 
set forth, his training was obtained from the medical facilities in 
this country, the best to be had to be sure, but still relatively 
meagre. He had, of course, inherent qualities of mind and of 
character, and when we speak of inadequate education, Did not 
those men, after all, in the frontier settlements have splendid 
training out in the woods and with nature? Did they not acquire 
a kind of resourcefulness which was admirable for their future 
work as physicians? At any rate this work on the Diseases of the 
Interior Valley is one of the great contributions of American 
medicine to medicine. Read what Hirsch says about it, and the 
references which he makes to Daniel Drake in his great work on 
Geographical Medicine, and you will see that Drake has decidedly 
found his place in medicine. So that looked at from the highest, 
broadest point of view, Daniel Drake does take a very respectable 
position in the world’s medicine. 

Many of these frontier doctors were fully the equals in education 
of their contemporaries along the Atlantic seaboard: in Boston, 
New York, Philadelphia and Charleston. Of course in the middle 
of the 18th century, Charleston was perhaps the most cultivated 
center. There is a wonderful group here that has never been 
presented to us. I have made many appeals to have this done, by 
some one from that region if possible. As I said, many of these 
frontier men were highly trained. McDowell went abroad and 
studied in Edinburgh, where he was a favorite pupil of John Bell. 
Bell was an extra-mural teacher, it being impossible to get a 
University position in Edinburgh in the days of the three Munros, 
and Bell I think was in the time of the second Munro. However, 
he was a great surgeon in Edinburgh. Benjamin Dudley’s name 
has great renown, particularly to Kentucky doctors. Ask any one 
of them and I think you will find that Benjamin Dudley was the 
greatest human being ever created. Drake’s is undoubtedly the 
greater name, but Dudley was a great personal force there. He 
lived much longer than Drake. I have talked with the McCormicks 
and other men from Kentucky and I think they put Dudley on a 
pinnacle by himself. He had four years’ study in Paris and in 
London, where he was a pupil of Astley Cooper and of Abernethy. 
Consequently, it is not fair to say those men were not the equals 
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of their contemporaries on the Atlantic seaboard. I think it is 
fair to regard Nathan Smith as a pioneer physician, because New 
Hampshire and Vermont in those days were just as much pioneer 
settlements as Kentucky and the Ohio Valley. Aliogether it was 
an interesting group of men who flourished at that’ time in the 
pioneer settlements of this country, and I am sure Dr. Juettner’s 
studies of this subject are a valuable contribution to a much 
neglected topic-—the study of the annals of medicine in our own 
country. Medical history and all members of the profession in 
this country undoubtedly owe him a great debt for his studies in 
this field. 

Dr. Hurp: Is there not danger of over-estimating the importance 
of educational advantages? I do not think that we have ever had 
in the United States a man with a better mind or one who used an 
inferior training with better purpose born within himself, than 
William Beaumont. He had no special advantages of education 
and was largely self-taught, but his name in medicine is fully as 
great as that of any person whom I can now call to mind. Dr. 
Daniel Brainard, the founder of Rush Medical College in Chicago, 
is another example. He was the equal in ability, originality and 
force of any teacher I ever knew. 

We owe Dr. Juettner a great debt of obligation for his admirable 
presentation of these pioneers. We sometimes assume that 
medicine began in our time, and forget that there were many 
effective workers who laid the foundations upon which others 
have since built. 


yy 

NOTES ON 

Manual of the Diseases of the Eye. By CHartes H. May, M. D. 
$2 net. (New York City: William Wood & Co., 1914.) 


May’s book has gone through seven editions and is apparently 
increasing in favor with the profession. We note the second 
Japanese edition has just been issued. . 

The manual possesses unmistakable value for the student and 
is full of practical observations as well as being free of so much 
that is to be found in larger text-books on the eye, much that is 
of course interesting but not essential, and which had best be left 
out of a work which is designed especially for students. 

The suggestions as to the treatment of conjunctivitis are excel- 
lent, though it seems to the reviewer that too much importance is 
attached to protargol and argyrol, which latter, by the way, is 
one of the most emasculated products we have at our command. It 
is left to the doctor to choose one of these agents, when in our 
opinion it would be better to use a 1 per cent silver nitrate solu- 
tion at once and to continue its use as long as there is any 
exudate. It sometimes seems that the resort to argyrol is simply 
“fiddling.” The reviewer has never seen any ill results follow 
the use of silver nitrate, and when used in the proper strength it 
does all that is expected of a silver salt and more effectually than 
is done by any of the others. As the exudate disappears the sub- 
stitution of a weak solution of zinc seems advisable. Again, the 
practical side of this book has not been overrated as has been said 
more than once in the BULLETIN and we are convinced that the 
eighth edition is launched upon a useful and successful career. 


Local Anesthesia: Its Scientific Basis and Practical Use. By 
Pror. Dr. HEINRICH Braun, Obermedizinalrat and Director of 
the Kgl. Hospital at Zwickau, Germany. Translated and 
edited by Percy Suietps, M. D., A. C. S., Cincinnati, Ohio. 
From the third revised German edition. With 215 illustra- 
tions in black and color. (Lea & Febiger: Philadelphia and 
New York, 1914.) 

The work is based on the clinical and experimental observations 
made by Prof. Braun during the many years he has been inter- 
ested in local anesthesia. 


Dr. WELCH: One name incidentally mentioned by Dr. Juettner 
has interested me. It is that of Charles Caldwell. If you want 
some of the most spicy and interesting reading of those days, get 
the autobiography of Charles Caldwell. If you can get a copy of 
this book, I am sure you will enjoy it. 

It is not difficult to pick up the two volumes of Drake’s Diseases 
of the Interior Valley. I think they are often seen in second-hand 
book stores. 


Dr. JueTtNer: I have but a word of appreciation for the friendly 
and extremely pleasant reception accorded to my humble efforts. 

I wish to say to Dr. Ford that, my reason for not including the 
features he refers to, is that they belong to a later period. The 
period of which I speak ended about 1830. 

I wish to thank Dr. Welch particularly for the encouragement 
he has given this line of study, which I see is pursued with some 
degree of interest here in the East, and which is absolutely 
ignored and neglected in the West. In my own experience I have 
found two things: first, nobody knew anything about Daniel Drake, 
even the men identified with the medical schools; and, second, 
when this little effort of mine came out, nobody knew who he was. 
I remember the professor of practice at the Ohio Medical College 
said, when I showed it to him: “ That is a lot of work you did,” 
and finally, shrugging his shoulders: ‘Cui bono?” I felt, how- 
ever, that the day would come when such a subject as this would 
receive the notice of which it was deserving. I thank you for your 
interest. 


NEW BOOKS. 
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Ten of the 16 chapters are devoted to a thorough general 
exposition of the entire subject of local anesthesia, including the 
history, methods, drugs used and general technic. In the last 
six chapters the special technic of local anesthesia for operations 
on the head, neck, spinal column and bony thorax, abdomen, genito- 
urinary organs, rectum, and extremities, is considered in detail. 
The illustrations show the points of insertion and line of infiltra- 
tion used in the various nerve-blocking operations. They also 
show the magnitude of operations which can be performed under 
local anesthesia. No mention is made of quinine and urea as a 
local anesthetic, and Hohmeier’s method of approaching the 
brachial plexus from below the clavicle is not considered. 

The auther is to be congratulated on producing a book in which 
local anesthesia is systematized into a logical procedure, based 
upon scientific facts and having an exact technic. The possibili- 
ties of local anesthesia have not been fully appreciated in this 
country, and this excellent translation will place in the hands of 
American surgeons a splendid work on the subject. 

(St. Louis: 


The Tonsils. By Henry A. Barnes, M. D. Cloth, $3. 


Cc. V. Mosby Company, 1914.) 


There is mueh valuable and useful information in this book, 
particularly in the chapters dealing with the general nature of 
lymphoid tissue, and the development, anatomy and histology 
of the tonsil. The section devoted to the relation of the tonsils 
to systemic infections, however, is disappointing. Coming, as it 
does, from the clinic of the Massachusetts General Hospital, we 
had hoped that this book would contain records of their own 
experiences in regard to the etiological and therapeutic importance 
of focal lesions in the upper respiratory passages in their rela- 
tion to general systemic disorders. It is somewhat disappointing, 
therefore, to find only a. brief summary of the observations of 
Billings, Rosenau and Davis, together with a list of the diseases 
that “have been attributed ” to a primary focus in the tonsils. 

The chapter on the surgery of the tonsils contains illustrations 
of special instruments and of the author’s own method of remov- 
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ing tonsils. He fails, however, to insist on the basic surgical 
principle of the ligation of the vessels in order to control hermor- 
rhage. 


Effects of Volcanic Action in the Production of Disease and At- 
mospheric Vicissitudes. By H. J. Jounston-Lavis. Cloth, 
75 cents. (London: John Bale, Sons and Danielsson, 1914.) 


This little volume of less than a hundred pages was the recip- 
ient of the Parkin prize of the Royal College of Physicians of 
Edinburgh, and was prepared by the author upon the special topic 
set for the competitors. It gives an interesting and apparently 
authentic account of the various factors concerned in volcanic 
eruptions and the effect of these eruptions upon the composition 
of the atmosphere. A number of citations are made which testify 
to the belief current in early times among the inhabitants of vol- 
eanic countries that the effluvia from active voleanoes are harmful 
to life, the most important of which is a description by a certain 
Dr. Jean Vivinzio of an epidemic which seemed to follow the 
eruption of Vesuvius in 1760. As the author indicates, modern 
knowledge of the etiology of epidemic diseases has proven that 
most of the epidemics described in early times are to be referred 
to other causes than volcanic effluvia, while the volcanic eruptions 
of recent times, the effects of which have been carefully studied, 
have not been followed by the appearance of disease in epidemic 
form. 


Dietetics, or Food in Health and Disease. By WitLiamM TrBscEs, 
LL. D., M.D. 627 pages. (Philadelphia and New York: Lea 
& Febiger, 1914.) 

Probably no one branch of clinical medicine has been subjected 
to so much valuable scientific study as that dealing with the laws 
which govern the diet of healthy and sick individuals. In fact, 
dietetics has rapidly become a science and one with which every 
intelligent practitioner must be familiar. The studies of Lillie 
and Loeb on the variovs inorganic salts, of Osborne and Mendel 
on the insufficiency of various proteins, of Casimir Funk and 
others on the so-called vitamines, of Coleman and Du Bois on the 
value of a liberal diet in typhoid fever: these are only a few of 
the epoch-making studies which have advanced the subject of 
dietetics in recent years. Other work, such as that on the lipoids, 
amino-acids, and phosphorus deficiency, has done much toward 
clearing up the etiological réle which diet may play in certain 
obscure metabolic diseases. 

The aim of this book has been to incorporate all these recent 
advances, to apply them in practice, where possible, to give the 
already known dietetic laws due emphasis, to provide a ready 
source of reference with suggestions for the handling of all condi- 
tions in which food may exert a beneficial modifying influence, 
and finally to stimulate further research. It may, with reason, be 
said that to accomplish all this within the space of 600 pages is 
a well-nigh impossible task, but the author has accomplished it 
with unusual clearness, accuracy and judgment. Moreover, the 
book is replete with the evidences of first-hand experiences, and is 
written with a genuine literary ability not commonly displayed 
over such a theme. In other words, the book is valuable, practical 
and readable. It is divided into two parts: the first deals, in eight 
chapters, with foods, their caloric values, digestibility, absorption 
and composition. Metabolism in the light of present views is 
discussed and is followed by chapters on the amount and kind of 
food required in many circumstances and the feeding of infants 
and the aged. An excellent chapter deals with special types of 
diets, such as vegetarianism, fruit cures, meat diets, zomotherapy, 
nitrogen, purin, fat and salt free diets, etc. Part 2 is concerned 
the d‘etetic treatment in various forms of disease: under 
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each, several types of diet are presented together with concise 
statements of the views held by other eminent authorities, 
Throughout the book there are numerous and invaluable tables, 
and frequent footnote references to the literature. The closing 
chapter on vitamines and the deficiency diseases is particularly 
well done. All things considered, the book is probably the best 
thus far published on the subject. 


Serology of Nervous and Mental Diseases. By D. M. Kaptan, M. D., 
Director of Clinical and Research Laboratories of the Neuro- 
logical Institute, New York City. Octavo, 346 pages, illus- 
trated. Cloth, $3.50 net. (Philadelphia and London: W. B. 
Saunders Company, 1214.) 


The singular lack of any American work covering the subject 
of the serology of nervous and mental diseases induced the author 
to write the present volume, designed particularly to meet the 
queries of neurologists and psychiatrists. The first 60 pages are 
devoted to the history and technic of lumbar puncture, the methods 
for examining the cerebrospinal fluid, and the various essential 
steps in the performance of the Wassermann reaction, especially 
the proper standardization of the various reagents. The author’s 
remarks on the attitude of the serologist deserve careful study. 
The second section, in some 40 pages, carries one over the serology 
of nervous and mental diseases of non-luetic etiology. Then fol- 
lows a well organized and unbiased statement of the commonly 
accepted, and the author’s own findings in tabes dorsalis, cerebro- 
spinal lues and general paresis. The numerous variations which 
the spinal fluid may show in all these conditions before and after 
treatment are well emphasized. Attention is drawn to the apparent 
value of the colloidal gold test, especially in paresis. The last sec- 
tion deals somewhat in detail with the therapeutic use of salvarsan. 
Thirty-eight pages are devoted to a tabulation of the best articles 
in the literature which bear upon the subjects previously discussed. 
The arrangement of this section might well be improved upon. 

Singularly clear and well arranged, this book is certain to meet 
the needs of those whose work is along lines similar to that of 
the author. It is free from any serious errors, is fairly well 
illustrated and is frankly to be recommended as the most valuable 
treatise of its kind thus far published in the English language. 


BOOKS RECEIVED. 


A Text-Book of the Diseases of the Nose and Throat. By Jonathan 
Wright, M. D., and Harmon Smith, M.D. Illustrated with 313 
engravings and 14 plates. 1914. 8°. 683 pages. Lea & 
Febiger, Philadelphia and New York. 


Royal Academy of Medicine in Ireland. Transactions, Volume 
XXXII. 1914. Edited by J. Alfred Scott, M. A., M.D., F.R. 
C.S.1. 8°. 408 pages. John Falconer, Dublin. 


International Clinics. A Quarterly of Illustrated Clinical Lec- 
tures and Especially Prepared Original Articles. By Leading 
Members of the Medical Profession Throughout the World. 
Edited by Henry W. Cattell, A. M., M.D. Volume III. Twenty- 
fourth Series. 1914. 8°. 309 pages. J. B. Lippincott Com- 
pany, Philadelphia and London. 


Diseases of the Kidneys, Ureters and Bladder. With Special Ref- 
erence to the Diseases in Women. By Howard A. Kelly, M. D., 
LL. D., and Curtis F. Burnam, M.D. With 628 illustrations, 
for the most part by Max Brédel. Volume I, 582 pages. 
Volume II, 652 pages. 1914. 8°. D. Appleton & Co., New 
York and London. 
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